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jamin Moore Paint Co., 51 Chestnut Ridge Rd., Montvale 


NJ 07645; Owens-Corning Fiberglas Corp., Fiberglas Tower, 
Toledo OH 43659 
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Fabulous faucets 


The lowly water tap has blossomed into a high-tech, high-design item for the modern 
house. One tells you the water temperature; another rises to the occasion; one turns on 
and off without a touch; yet another spigot spouts a spectral waterfall; still others look 
more like objets d’art than merely functional faucets. 
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By STEVEN ASHLEY 


E Before you test the water, American 
Standard's Ceramix Electronix faucet 
displays the water's temperature on a 
solar-powered digital readout. The fau- 
cet has a ceramic disc valve cartridge 
instead of conventional washers. $295. 


Moen's Legend Lavatory Riser lifts 
over 7 in. to fill tall orders such as a 
vase or watering can. The spout also 
rotates upward to form a drinking 
fountain. The chrome-finished faucet 
has a replaceable cartridge with a 
stainless-steel piston. Price: $138. 


E When your hand intercepts the in- 
frared beams emitted by the Cue-Tel 
T-100C faucet, the water flows. Remove 
your hand, and the water stops. The 
$300 faucet operates on 12-volt DC; Co- 
lumbia Electronic Research makes it. 


‘Snide The $340 Water Rainbow fill spout 
GNE is one of three easy-to-install kits from 
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Jacuzzi that fit most whirlpools, baths, 
or spas. Cascading sheets of water cre- 
ate a multicolored display. 


Graceful curves make Kohler's Cyg- 
net (K-6762) faucet stand out in any 
crowd. The brass faucet has washerless 
ceramic valving and black-chrome plat- 
ing accented by gold and brass. $464. 


BH Porcher's Agate brass kitchen tap 
features a durable epoxy finish in red. 
The $515 faucet includes a ceramic disc 
cartridge, 90°-rotation handles, and a 
spray fixture (not shown). 


The Bermix 80 faucet from Abbaka 
has separate water-flow and -tempera- 
ture regulators for easy adjustment. 
The brass faucet is covered with pow- 
der-coat white epoxy enamel. $250. 


FAUCET FABRICATORS 

Abbaka, 435 23rd 5t., San Francisco CA 94107; American 
Standard, Inc., 40 W. 40th St., New York NY 10018; Co- 
lumbia Electronic Research Group Ltd., 50 Doughty Blvd., 
Lawrence NY 11559; Jacuzzi Whirlpool Bath, 298 N. Wiget 
Lane, Walnut Creek CA 94596; Kohler Co., Kohler WI 
53044; Moen Group (Stanadyne Inc.), 377 Woodland Ave., 
Elyria OH 44036; Porcher Inc., 612 N. Michigan Ave., Chi- 
cago IL 60611 
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A spa in the sun 
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A plant-filled spa room is a wonderful place for enjoying heat for release in the evening. Solar gain is so effective 
the bubbly (above). Fixed windows and a sliding glass door that heat can be blown into the adjacent house to cut fuel | 
are placed at the southern and eastern exposures to gain costs. Overhangs at the eaves and gables prevent summer- | 
warmth from the winter sun (below), and the tiled slab stores time overheating by shading the room from the midday sun. | 


— 
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This homeowner chopped through an unused patio slab to sink a spa, 
then erected a sunspace around it. Solar design and special insulat- 
ing features keep it energy efficient —even when there's snow outside. 


By NAOMI J. FREUNDLICH 


O 


ne early summer day, a Penn- 
sylvania homeowner and his 
wife stepped out onto their 
drab concrete patio slab and began 
thinking about improvements in their 
lifestyle. Several months and much 
sawing and hammering later, they 
stepped out onto the same spot, but 
this time lowered themselves into a 
bubbling spa tub surrounded by tile 
and plants and sunny windows. As 
snow fell outside, they could hardly re- 
member the dull slab that used to be. 

Going from a useless “contractor's 
basic” to this kind of luxury was not 
problem-free. The homeowners wanted 
the spa addition to be on the same 
level as the existing ground floor of 
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their house, but the old patio slab was 
a step down from the house. Also, the 
house was cantilevered at the second 
floor, and the spa room would have to 
be tucked under this overhang with 
an interior soffit. Lastly, although the 
homeowners wanted to use the spa 
year-round, they didn’t want it to add 
to their heating load. 

The solution to the first problem 
turned out to help achieve the last re- 
quirement. To make the addition level, 
the homeowners decided to pour an- 
other concrete layer. First they built 
a concrete block wall on the original 
patio as a form for the new slab. Then, 
using a concrete saw, he chopped a 
hole through the existing slab to take 
the spa he’d bought. The old slab was 
covered with a plastic vapor barrier, 
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and on top of the barrier, he placed 
two inches of rigid-foam insulation. 
After he'd leveled this new surface, the 
second concrete layer was poured. 
When it had set and the spa was in 
place, the surface was tiled. The re- 
sulting floor doubles as a heat sink 
that adds significantly to the passive- 
solar design. The ¥2-inch-thick earth- 
tone tiles that cover the concrete 
capture heat while the sun shines on 
them, and hold it in the room. The 
tiles (from American Olean Tile, Lans- 
dale, Pa. 19446-0271) aren't glazed, so 
they also provide some slip resistance. 
And because they’re a solid color all 
the way through, they won't develop 
wear patterns. 

Though the homeowners knew pas- 
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TRIPLE SLIDING DOOR UNIT 
FIXED TRIPLE WINDOW 'R" HI(z 
(APPROX. 6'2" HIGH, —— f (APPROX. 6'8" HIGH, 12' WIDE) 
6'4" WIDE) 1 | THIN-FILM “2 x 6 WALL FRAMING 
INSULATION POLYETHYLENE 
VAPOR BARRIER PRESSURE-TREATED 2 x 6 SILL PLATE 


EXISTING FOOTING, FOUNDATION, AND SLAB DRAWING BY EUGENE THOMPSON 
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The hole for the spa was cut with a 
concrete saw through the original patio 
(above). Before pouring the second lay- 
er, a wooden mold was erected around 
the hole. Rigid foam applied over sheath- 
ing is covered with aluminum siding. 


sive-solar design was a good choice for 
their spa room, they were surprised 
to find that after construction was 
completed, their heating bills for the 
entire house dropped by almost 20 per- 
cent. They attribute this drop to sev- 
eral factors. The spa room is well 
insulated; according to the homeown- 
ers, the ceiling has an insulation value 
of R-36. This was obtained by using 
2 x 12s in the construction and stuff- 
ing 11-inch fiberglass batts between 
them. The walls are constructed from 
2x6 studs and filled with six-inch fi- 
berglass insulation. Waferboard was 
nailed down on the studs, providing 
the structural strength for the roof 
support, then this sheathing was cov- 
ered with foil-faced inch-thick poly- 
urethane foam. This added insulation 
brings the wall R-value up to 24. The 
walls, as well as exposed wood such 
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Sun-filled spa room doubles as a casual all-sea 


as the window headers, are faced with 
aluminum siding for easy mainten- 
ance—and to match the existing house. 

In line with this passive-solar de- 
sign, fixed gable windows are framed 
in the southern wall. All windows 
—both the custom models and com- 
mercial units—are double glazed to 
help hold heat in the room. The west- 
ern exposure has only three small, 
high windows for ventilation. The roof 
overhangs 18 inches on all three sides; 
the homeowners say this shades the 
sun room in the summer like the brim 
of a hat, avoiding overheating and the 
need for extra air conditioning. In the 
winter, when the sun is lower in the 
sky, the overhang does not impede 
warming rays. 

But perhaps one of the most impor- 
tant energy-saving aspects of this sun 
room is tucked into the interior sof- 


Se fi E 


son dining or entertaining area. 


fit. When the sunspace temperature 
creeps above 75 degrees F, a thermo- 
stat-controlled fan built into the sof- 
fit switches on. Heat is carried out of 
the spa room through a duct running 
within the soffit and into the main 
house through a wall grille. Although 
the homeowners installed hot-water 
baseboard heating in the spa room, 
they rarely have to use this heat. 


Two ways to tub heat loss 
The spa tub itself is heavily insu- 
lated against heat loss, too. Before 
pouring the second concrete slab, the 
contractor built a wooden form around 
the hole chopped through the origi- 
nal slab. The tub, which had been 
factory-sprayed with urethane to pre- 
vent heat loss, was set into the hole 
and plumbed, then backfilled with 
sand. A separate gas heater outside 
the western wall of the sunspace heats 
the water for the spa, and all electri- 
cal controls are GFI-protected. The 
pumps and blowers for the spa are lo- 
cated in this same outdoor shed. For 
convenience, the water pipes run out 
to this pump house through a chase 
molded into the second concrete layer. 
According to the homeowners, this ar- 
rangement cuts down significantly on 
noise in the spa room. It also makes 
the plumbing easier to get to—no 
need to break up the floor when there's 
a leak or other problem. Also, in the 
interest of convenience, the underwa- 
ter tub lights are not ordinary low- 
voltage pool bulbs. Instead, the bulbs 
are located in the pump house, and 
fiber-optic cables running through the 
plumbing chase bring light to special 
lenses in the tub. When a bulb goes 
out, it's easy to replace. 
In the end, the homeowners have 
found that their versatile addition can 
Continued 


A spa in the sun 


be used for more than just water 
sports. Features like the ceiling fan 
and cathedral ceiling with exposed 
beams and frack lighting over the spa 
make the room an attractive sun porch 
and party room. The aluminum sid- 


Follow these fast new tiling tips 


Lay tile out in rented metal frame to de- 
termine best placement for trimming. 
Spread mortar with flat side of trowel. 


The next day, after mortar has set, 
spread grout diagonally; force it into 
joints with rubber-faced trowel. 


| “Dress” joints with damp sponge. If 
grout residue remains, mix softwood 
sawdust with water and 5% acid, 


ing was removed from the old south 
wall of the house, and this surface 
—now an interior wall—was refin- 
ished. The homeowners added a patio 
dining set, so their sunny spa doubles 
as an airy breakfast room. 


LAN fs 


Comb sdiisaivs with notched side of 
trowel; use a frame to place tiles. Seat 
tile by striking with a wood block. 


Drag a towel damp with a latex grout 
film remover and water solution 
across the surface of set tile. 


using gloves. Make sure grout joints 
are set, then rub the mixture over 


. Just 
53s" Long. 


35mm 3-D CAMERA 

LIQUIDATION PRICED! 

e Get 18 3-D Color Prints from 36- 
Exposure Roll of Film. 

e 4 Separate Lenses Take 4 Separate 
Shots. Special Processing Produces 
a SINGLE 3%" x 4%” Color Print! 

€ Uses Standard 35mm Color 
Print Film. | 

e Fully Automatic. Just Aim & Shoot. | 

e Automatic Shutter Speed Control 
From 1/30 to 1/500 Second. 

è Quadra Lens System. Four 30mm 
f/5.6 Air-Spaced Triplets with Coated 
Optical Glass. 

è Built-In Double Exposure Prevention. 

e 3-D Processing Available from a 
Connecticut Firm. 

Even if you own a Nikon, Canon or 

Pentax...none of them can do what 

THIS unique camera does! And now, 

thanks to a special transaction with a 

trading company, you can buy this 

factory new, first quality Nimslo'* 3-D 

Camera at a LOW liquidation price! 

Discover the incredible realism of 3- 

dimensional photography now at tre- 

mendous savings! 

60-Day Limited C.0.M.B. Warranty. 


Compare At....... .5189.00 


wem — $39 


Item H-1559-5242-003 Ship, hand: $4.50 ea. 


Credit card customers can order by phone, 


24 hours a day, zz | 
7 days a week. 


Toll-Free: 1-800-328-0609 
Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 

SEND TO: Item H-1559 

C.O.M.B. Direct Mark 

1405 Xenium Lane No. /Minneapolis, MN 55441-4494 

Send | 3-D Camera(s) item H-1559-5242-003 at $39 

each plus $4.50 each for shipping, handling. (Minnesota 

residents add 6% sales tax. Sorry, no C.O.D. orders.) 

O My check or money order is enclosed. (Mo delays in 
processing orders paid by check). 

Charge: O visae O MasterCard O American Express 


Acct. No. Exp. 

PLEASE PRINT CLEARLY 

Name 

Address - 

City 

State —— 
Phone —L— 1.[1*'[C ÉÉÉÉÉÉÉ 
Sign Here 


tile with l. ym PPE E ales ten n 
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Introducing 
The Rascal Front Runner 


i * Medicare 
. Approved 


electric 3-wheeler 


| Compact and portable so you can take | 


it anywhere. Features one-hand con- 
| trols, battery charger, lightweight parts 
and more. Medicare and private insur- 
ance reimbursable. Priced below most 
other front wheel drive 3-wheelers. 30 
day money back guarantee. Call or 
send coupon for free color brochure. 
1-800-662-4548. 


Electric Mobility Corp. Dept. 1734 
1 Mobility Plaza, Sewell, NJ 08080 


Name 
Address 
st 
Phone 


qum = 


DESCRAMBLER PARTS 


We stock the exact parts, PC Board and A.C. 

Adaptor for an article published in Radio Elec- 

tronics Magazine (Feb., 1984) on building your 
own CABLE TV DESCRAMBLER. 


#701 PARTS PACKAGE .....$29.95 
Includes all the original resistors, capacitors, 
diodes, transistors, integrated circuits, coils and 
IF transformers. 


5702 PC BOARD 
Original etched & drilled silk-screened PC Board 
used in the article. 


#704 AC ADAPTOR .......... $12.95 
(14 volts DC @ 285MA) 


Both #701 & #702 


Add $2.50 Shipping & Handling 
$4.50 for Canadian Orders 


ORDER TOLL FREE 
1-800-227-8529 
Visa, MasterCard or C.O D. 


JeW ELECTRONICS, IAC. 
P.O. Box 800 a 
m: m Mansfield, MA 02048 l S — 
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Video photos raphy [Continued from page 74] 


Canon transceiver sends and receives 
images over phone lines from still-video 
disks or other sources, such as the sep- 
arate TV-camera stand atop unit. 


ages on a video floppy disk. Since a 
field has only half the scan lines of 
an ordinary TV picture or frame, spe- 
cial circuits in the $2,695 recorder fill 
in the missing lines during playback. 

"Canon thought it was better to be 
able to shoot fifty images, because the 
resolution is certainly adequate for 
what you can see on TV," Metz says. 
The recorder can capture either 25 
full-frame or 50 field images from any 
video source such as a VCR or ordi- 
nary TV camera. 

Metz waves me to a seventh-floor 
window to illustrate a special advan- 
tage of still video. "See that distant 
store beyond the trees?" he asks, in- 
dicating a tiny building on the hori- 
zon. He hands me an ink-jet print 
made from a telephoto still-video snap- 
shot that clearly shows a red sign in 
the stores window. “The incredible 
thing is that’s a hand-held shot at Ys 


| second with the telephoto equivalent 


of a 2,400-mm lens,” Metz says. 
That’s a monster lens for conven- 
tional cameras, requiring a tripod and 
good stability to prevent blurring. But 
Metz achieved it with an ordinary 300- 


| mm lens doubled to 600 mm by a two- 


power extender. Focal lengths for 35- 
mm lenses, used with an adapter for 
the still-video camera, are effectively 
quadrupled because the CCD is only 
about one-quarter the size of 35-mm 
film. A remarkable zoom capability, 
11 to 66 mm, is achieved with one of 
the f/1.2 lenses made for the RC-701. 


Eight-color cartridges 


Canon's $6,950 printer has an im- 
portant role in still-video picture fi- 
delity: “If you make a print from a 


| frame image, the printer is capable 


of giving you a better image than you 
can see on a TV screen," Metz says. 
The printer squirts tiny droplets of col- 
ored inks. A large print, about three 
by five inches, takes 4'^ minutes to 
complete. While some carefully crafted 
prints I saw are eye-catching, they 
lack the detail of film-based prints. 

Canon, which revolutionized desk- 
top copiers and laser-based computer 
printers with plug-in disposable toner 
cartridges, also devised a clever eight- 
color ink cartridge for its still-video 
printer. “The inks are in foil packets; 
when you install a cartridge, a nee- 
dle pierces each packet," Metz says, 
showing me one of the book-size 
cartridges. 

I spot one print on the table with 
four separate images. That print orig- 
inated, Metz explains, in the semicon- 
ductor memory of the $19,900 
transceiver on the table before us. 
“The purpose of splitting the image 
is for rapid transmission of multiple 
images," Metz says, calling up four im- 
ages from a disk and filling the trans- 
ceiver's memory and tiny color screen 
with them. "If you have a photogra- 
pher in Beirut who has four pictures 
he thinks are pretty good, he can send 
four pictures back in one three-minute 
transmission. An editor in New York 
might like the top right picture, which 
could be retransmitted at full size," 
he adds. 


Separating colors 


Several days earlier, in Atlanta, I 
had watched Sony's Bob Bensman 
demonstrate similar multiple-image 
capabilities built into his firm's 
$11,000 Mavigraph printer. “Just se- 
lect ‘split’? and ‘memory in;" he said, 
tapping buttons and merging images 
on a TV monitor. Minutes later, a 45⁄4- 
by-six-inch print with the same four 
pictures emerged from the printer. The 
printer has a special application: For 
color illustrations, publishers produce 
a series of color images (called sepa- 
rations) so they can make printing 
plates for colored inks. With the 
Mavigraph Plus model, available next 
year, publishers will be able to pro- 
duce three- or four-color separations— 
in the same number of minutes. “Ed- 
itors will no longer have to wait for 
prints to be developed, or a color sep- 
aration that now takes about thirty 
minutes and several hundred thou- 
sand dollars worth of equipment," says 
Bob Mueller, vice president of new 
business development at Sony. 

Although some of the Canon and 
Sony equipment is affordable by well- 
off camera enthusiasts, the gear is 
aimed at commercial use. Company of- 
ficials won't say when, but lower-priced 
gear for consumers is coming. 


The istory Ort 


Taal TdT ad 


If you think history is just a collection of dry facts, you 
should send for The History Chart today. Because The History 


"EOD | : Chart (34 inches high and 8 feet long!) is a fascinating 6000 year 
E “sore | M aen IREEN O — chronology of the world's people and events to the present diy. To 
PA oo EUIS understand the wealth of information contained in the Chart, the 
Pauca history of the United States is only 2 inches old over 8 feet of time. 
eC ARTHQUAE — Just ask yourself the following questions. Who came first, 
| GThOdMM wan T ODORANS MIGRATE TO GAE the Romans or the Vikings? Did the ha a Captivit wi the 
K HECTOR eus Jews pre-date the Athenian Republic? Who brought the 
|@ACHAEANS DESTROY TROY Oe ABA MINO NO! gods to Egypt? 
| et ONE oom, | ome cit If you don't know (or even if you do), you'll find that The 
On tus e^ « History Chart is a uniquely enriching educational experience for 


d A THENA 


everyone. The History Chart has been on display in the Library of 
Congress. 

There's no better way to see the panorama of human history, 
— € } archaeology, , theology and mythology than The History Chart. It 
= | nes oe even includes suggestions for further reading. 

P SHALMANE SER | ae ee So fill out the coupon (or write on a separate piece of paper) 
O TUGA TIIMURTA | œ and send it with your check or money order for $19.95 (plus $5.00 
OLNTASH MAPIENSHA - @ronace — for shipping and handling) today. You'll soon be enjoying history 
omues | 9 BE GINNING OF uw erdami nS AS you never have before. 
| : Li BABY. ONA enn 
| Ce ee es 
INS AL SHINAR EEA Please send me The History Chart. Enclosed is my check or money 
| order for $24.95 (which includes $5.00 for shipping and handling). 
Add $15 for laminated Chart. 


EN. of [TET De LD Name 
jos — — — nm Adds OOOO 
| ero esawso City/State/Zip . 

| @ DEBORAH QUEPHTHAH a Mail to: International Timeline 

The history shown in this block is all contained in the small square g 2969 Chain Bridge Road 

indicated on the chart above. Vienna, Virginia 22180 

if Virginia residents wid 4% sales tax: Pase allow 4.6 weeks ix delivery. PS. 


The chart is produced in full color. lom m —— m  - m — "m m nd 


Easily adjustable screws replace 
clumsy shims and nails in the new 
Ever-Strait door-framing system devel- 
oped by Pease Industries (Fairfield, 
Ohio). Ever-Strait doors come pre- 
drilled to accept six Jamb-Jacks— 
patented screw-in fasteners that move 
the frame in and out as required 


80,000+ boaters 
have a Dole Kit on 
their outboard 
motor. Its unique 
design gives full 
control in the palm 
of your hand with 


the patented 
non-electric 
double action 
hydraulic pump. 


UP to 40hp 
TILT 


SAVE UP TO 
50% OVER 
OTHER MODELS! 


~ JAWS 


| POWER*GRIP 


SELF-ADJUSTING 
10" or 14" RATCHETING 
WRENCH 


| 3. Lock Tight-Automatically 


* 360° ROTATING HEAD 

e FITS ALL SIZES AND SHAPES 
— AMERICAN OR METRIC 

* THE HARDER YOU PRESS — 
«E miii aim Tes ud 


J1010- 10" Wiench: 1" Bite F» — 
41014 44" Wrench, 21" Bite $29.99 
FREE SHIPPING and HANDLING (ET 
THE GREAT NORTHWEST — — 
HARDWARE COMPANY, LTD. "= 
P.O. BOX 6298 * ALOHA, OR 97006 


1-800-835-2246, ext. 27 Outside Kansas 
or 1-800-362-2421, ext. 27 in Kansas 


THE GREAT NORTHWEST HARDWARE COMPANY. || 
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No-shim door framing 


(photo). A special hexagonal drive tool 
that works with a 10-mm or 34-inch 
socket wrench or a power drill is also 
provided in the kit. 

To install Jamb-Jacks, locate the 
rubber centering washer on the screw 
two threads from the shoulder. Insert 
the driver's internal hex end in a 


Up to 150hp 
TRIM-N-TILT 


40 to 150hp 
TILT HD 


FOR FREE INFO., WRITE OR CALL 1-800-245-0357 

DOLE KITS Manufactured In KS Call Collect (316) 663-8361 

BY ARROW MACHINE INC. 
3310 E. 4th 

P.O. Box 1987 PS City 

Hutchinson, KS 67504-1987 


Name . 
Address 


State 


HELP IN A HURRY 


CAR EMERGENCY KIT 


KIT CONTAINS 

e 2-Cans Fix-a-Flat H.D. Tire Sealer with 
Hose Attachment. 

e 1-12" x 12" Distress Flag. 

e 1-Lifetime Flashlight with *''stand-up' ' base. 

e 1-Red Electronic Flasher (safer than flares). 

e 1-Roll Heavy-Duty Radiator Hose Repair Tape. 

e 2-Screwdrivers (Phillips & Flat). 

e 1-Pair Slip Joint Pliers. 

e 1-10" Ice Breaker Scraper. 

All packed in a Waterproof case which fits 

compactly into trunk. 


ow s19.05 


ORDER TODAY, GET 2 BONUS ITEMS FREE! 


INCLUDES SHIPPING 
AND HANDLING 


CI Enclosed is my Check or Money Order. 
Charge My: MasterCard CO VISA CO PA Residents add 6% tax. 
Number — — à à à 0  . Expiration Date 
Signature 


(Credit card orders without signature cannot be processed) | 


PHONE ORDERS 1-800-345-4387 
SEND TO: 
PRESTIGE PRODUCTS P.O. Box 638, RICHBORO, PA 18954 


Jamb-Jack barrel, and place the screw 
in a pre-drilled 9Ae-inch hole (1). If a 
power drill is used, hold a wooden 
spacer between the frame and the stud 
to prevent bowing. Drive the Jamb- 
Jack screw into the frame and stud 
until the barrel is ?s inch inside the 
frame to provide space for the finish- 
ing caps (2). Remove the spacer. Re- 
peat for the remaining five pre-drilled 
holes. 

Open the door, and check the frame- 
to-door alignment inside and out. To 
adjust alignment, insert the hex driv- 
er's round end, and rotate the Jamb- 
Jack barrel in the frame with a 
wrench (3). Adjust the screws on each 
side one-quarter of a turn at a time. 
After the frame is square, insert a 
wood block between the jamb and the 
stud at the strike location for addi- 
tional security (4). Drive two long 
screws through the strike plate and 
two more through the top hinge (5). 
Push the finishing caps into the holes 
(6).—Steven Ashley 


CLOCKWISE 
TO MOVE OUT 


Boom year for pickups [Continued from page 69] 


on truck option lists. Chevrolet, Ford, 
AMC, Toyota, Nissan, and Mitsu- 
bishi/Dodge pickups have four-speed 
automatics. 

One of the newest four-speed units 
is built cooperatively by Aisin-Seki of 
Japan and Warner Gear, a U.S. com- 
pany. This new transmission is elec- 
tronically controlled and offers power 
and economy shift modes, an overdrive 
fourth gear, and a lockup torque con- 
verter. Variations of this unit are in- 
stalled in the AMC Comanche and in 
Toyota and Mitsubishi pickups. 


Four-wheel traction 


Slow to a stop. Step out of the cab 
and into whatever you're stuck in. 
Walk up to the front axles and throw 
the axle-locking switches on the front 
hubs. Get back in the cab and haul 
back the reluctant four-wheel-drive 
lever. And finally, shift into gear and 
drive out of the sticky stuff. That’s 
what engaging four-wheel drive used 
to be like. Today, with systems like 
Ford’s optional Touch Drive, just press 
a button at any speed up to 50 mph, 
and you're four-wheeling. 

Although it doesn't have push-but- 
ton engagement, one of the best four- 
wheel-drive transfer cases is offered 


in the AMC Comanche. Called Selec- 
Trac, it's a system that provides a con- 
stant torque split between the front 
and rear axles using a planetary dif- 
ferential. Why is that important? The 
tires on a four-wheeled vehicle all 
travel the same distance when the ve- 
hicle moves in a straight line. But in 
a corner or during a turn, each wheel 
travels a different arc (distance). With- 
out the differential, the mechanically 
linked wheels would all travel the 
same speed (and distance), and the 
drive line would bind or crab. On 
loose soil or slippery surfaces, this 
differential action is less important. 
It means, however, that transfér 
cases without a differential must be 
switched on and off—depending upon 
conditions. Selec-Trac can be left en- 
gaged—and ready—all the time. 


Anti-lock braking 


Not all effort in engineering has 
been concentrated on making pickups 
go better; much development has also 
been directed at making them stop 
better. 

A big problem with pickups in the 
past has been their brakes: Design 
brakes so the truck stops properly 
with a full load, and you've got too 


START YOUR OWN PROFITABLE CASH BUSINESS 


much muscle at the rear when its un- 
loaded. Result: The back wheels can 
lock. The rear-end swings around, and 
you lose control. 

Now there's a solution. I had an op- 
portunity to test it recently at Ford's 
Dearborn, Mich., test track. The 
weather was perfect—it was raining 
buckets. This is exactly the type of 
slippery condition that causes light 
trucks to spin during a panic stop. 
With water-soaked socks, I stepped 
into a pickup equipped with Kelsey- 
Hayes Co.s new Electronic Brake Con- 
trol rear anti-lock system and blasted 
into a brake lane at 60 mph. But even 
with both feet on the pedal, the truck 
stopped in the center of the lane with 
just a trace of sideways slip. 

"The big advantage of a rear-wheel 
anti-lock system is that it keeps the 
rear wheels of the truck rotating dur- 
ing the stop,” explained Ford’s Rivard. 
“As long as the rear tires continue to 
roll, lateral friction is maintained, 
which keeps the vehicle tracking and 
helps the driver maintain control.” 

Eric Devore, project engineer for the 
rear anti-lock brake system at Kel- 
sey-Hayes, explained how the system 
works: During a stop, a signal 1s sent 

Continued 


BE YOUR OWN 
BOSS...BEA 
LOCKSMITH 


There i isa difference in 

» locksmithing 
training and 
the differ- 
ence is NRI 


EVEN WHILE LEARNING! 


Only NRI gives you such complete training, 
so much real bench experience, and the confi- 
dence and all the tools you will need to earn cash 
money fast. 

A well-trained locksmith earns money in 
many different ways—installing locks in apart- 
ments, homes, businesses, and automobiles, 
fixing broken locks, cutting new keys, and more. 
And this huge market is just begging for new 
qualified locksmiths. Today there is only one 
locksmith for every 18,000 people! 


The Newest, Most Advanced 
Course of Its Kind 


Thorough step-by-step lessons and profes- 
sional locksmithing equipment such as the Taylor 
KD5 Key Machine give you hands-on experience 
in this exciting growth field. You'll start earning 
huge cash profits of 800% to 900% duplicating 
keys. And only NRI offers you an Electronic 
Security Alarm training system. 

Compare! NRI offers the only course 
that is nationally approved by the accrediting 
commission of the National Home Study 
Council. 

Compare! NRI's course training has been 
broken down into 10 learning modules, each with 
the right number of lessons to keep your training 
at an easy-to-follow pace. All the lessons, 
hands-on training, and experiments have been 
developed to ensure that you begin practicing 
from the very first day... and can begin making 
cash as soon as you like. All the money- 

| making secrets of a 

locksmithing trade will 

become yours with your 
NRI training. 
Plus, only NRI gives 
you training in both 
=i locksmithing and electronics 
"T security systems in one 
complete course. 


Start Your Own Business, Full or 
Part-Time, Even From Your Home 


Add to your income with part-time work 
with established locksmiths. . .start your own 
part-time or retirement business in your own 
home...make locksmithing and security a 
full-time career as a skilled technician in your 
own growing business. There is opportunity 
everywhere! 

NRI’s free 4-color booklet will show you 
how quickly you can train to be your own boss 
in a profitable locksmithing business and gain 
the respect you deserve as a trained technician 
like other professionals in your community 


SEND FOR FULL INFORMATION BOOKLET! 


NO OBLIGATION, NO SALESMAN WILL CALL: 


AIM'TSE:uoos i 


| McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
| Washington, DC 20016 For Career courses | 


proved | bill 
We'll give you tomorrow. T Cm 


[C check for details. 


[VÍ CHECK ONE FREE CATALOG ONLY 
C Locksmithing & Electronic C Basic Electronics 
Security [ ] Telephone Servicing 
| C] Data Communications C Small Engine Servicing 
C] Robotics & Industrial Controls C] Appliance Servicing 
| Q 


Color TV, Audio, and Video (C) Automotive Servicing 


System Servicing 
[L] Electronics Design Technology 5 hilser ety irai dia i 
C] Digital Electronics C Building Construction 


C Computer Electronics with 


CI Industrial Electronics Microcomputers 
Name (Please Print) 
| Street ; 
City 
State/zip 1702-106 
Accredited by the National Home Study Council 
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From Europe ... The Ultimate in 


HISTORIC SHIP 
MODEL KITS. 


Plank-on-frame Construction 


World famous kits from Europe. 
Large. magnificent replicas (many over 
4 feet long!) with beautiful walnut and 
mahogany planking, fittings and details 
exquisitely cast in bronze, brass and rare 
hardwoods, Large scale plans, step-by 
step instructions, all materials included. 
VHS Video tape cassette on how to bulila 
also available. 


Send for 64-pg. full-color catalog 
only $1.00 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. 
23 Just Road, Fairfield, N.J. 07007 


Dept. PS-106S 


Please send me a full color ship model catalog. 
$1.00 is enclosed. 


Address 
City 
STE — 0 0— LL s n 
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HEAVY DUTY 


INFLATABLE BOATS 


2 MAN $38 
3 MAN $50 
4 MAN $65 


Call Free 
Before Midnight For The Next 30 Days 


As part of an advertising test, Dunlap Boat Mfg. will 


send any of the above size boats to anyone who reads 
and responds to this test before the next 30 days. 
| Each Boat Lot No. (Z-26 PVC) is constructed of tough 
high density fabric (resistant to abrasions, sunlight, 


salt & oil), electronically welded embossed seams, | 


nylon safety line grommeted all around, heavy duty 
oar locks, 3 separate air chambers for extra safety (4 
air chambers in 4-man), self-locking safety valves, 
bow lifting & towing handle and are recommended for 
marine, ocean and fresh water recreation, camping, 
fishing or a family fun boat. Each boat will be accom- 
panied with a LIFETIME guarantee that it must per- 


form 100% or it will be replaced free. Add $7 handling) 


& crating for each boat requested. Dunlap Boat Mfg. 
pays all shipping. If your order is received within the 
next ten days you will receive FREE a combined 
hand/foot inflator/deflator bellows style pump for 
each boat requested. Should you wish to return your 
boat you may do so for a refund. Any letter post- 
marked after 30 days will be returned. LIMIT three 


(3) boats per address, no exceptions. Send appro- | 


| priate sum together with your name and address to: 
Boat Dept. #177-C, Dunlap Boat Mfg., 2940 W. Pico 
Blvd., Los Angeles, CA 90006. Or for fastest service 
from any part of the country call 1-800-824-9988 for 


Boat Dept. #177-C (Calif. residents call collect] | 


213-735-9363), before midnight seven days a week. 
Have credit card ready. 
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| Boom year for pickups 


Continued 


from a speed sensor located in the 
rear-axle housing. The sensor picks up 
rear-wheel speed (deceleration) off a 
toothed wheel on the axle’s ring gear. 
This information is sent to the con- 
trol unit, or brain. There it’s compared 
with a stopping calculation in the mi- 
croprocessors memory. If rear-brake- 
system torque exceeds the tire’s ability 
to grip the road, the wheel slips 
—decelerating too rapidly. A signal is 
then sent from the module to the elec- 
trohydraulic control valve, and brake 
pressure is bled just enough to keep 
the wheels turning. 

According to experts at Ford in 
Dearborn and Kelsey-Hayes in Rom- 
ulus, rear-wheel electronic braking 
control is far simpler, more rugged, 
and far less expensive than the four- 
wheel anti-lock systems now used on 
a few expensive sedans. 

Ford will introduce the system as 
standard equipment on three of its 
1987 truck lines, including the new 
F-series. Other light-truck makers are 
expected to follow, although Chevro- 
let/GMC and Chrysler refuse to talk 
officially about their plans. 

A reliable though slightly less ca- 
pable braking device than the Kel- 
sey-Hayes unit is the load-sensing 
proportioning valve. It’s used on the 
AMC Comanche, the Dodge Dakota, 
all Toyota trucks, and several other 
pickups. Its job is to detect the amount 
of bed loading through a mechanical 
linkage attached to either the bed or 
the suspension. A simple valve within 


| the device then increases the amount 


of hydraulic pressure distributed to the 
rear brakes as the bed is loaded. 

“It gives us about eighty percent of 
what an anti-lock system would,” says 
Chrysler’s Glen House, program man- 
agement chief on the Dakota. 

I believe it works after brake test- 
ing the Comanche for our February 
'86 test. Comanche had consistently 
short stops that were much more sta- 
ble than its competitors without the 
valve. They were, however, not as well 
controlled as anti-lock stops. 


Civilization comes to pickups 


To make trucks more appealing to 
passenger-car buyers, truck makers 
are making cabs roomier and quieter, 
increasing optional features, and 
smoothing the ride. 

Driving a pickup no longer means 
having to rough it. Sound systems, 
power options, and even fancy paints 
dress up the smallest and biggest pick- 
ups for Saturday nights on the town. 
There are even cab extensions that 
provide extra seating space. Of 
course, as with cars, options don't 
come cheap. 

This attention to interior detail 


would be useless if pickups still rode 
and handled like trucks. But they 
dont. Engineers are installing gas 
shocks for smoother, more consistent 
damping; independent front suspen- 
sions with computer-selected springs; 
and variable-rate (two-stage) rear leaf 
springs. 

“The main contributor to better ride 
for us in our '87 line is gas shocks,” 
says Ford's Rivard. “The gas shock ab- 
sorber provides a wider range of com- 
promise. It can give you big-bump 
control and still handle motion con- 
trol for small bumps. The whole range 
is improved, so it's a more carlike 
ride.” 

One of the best handling and riding 
pickups of the new crop of domestics is 
the Dodge Dakota. Its independent 
front suspension incorporates com- 
puter-selected coil springs with rub- 
ber-isolated upper and lower control 
arms. 

Chrysler engineers installed two- 
stage leaf springs to make the rear of 
the Dakota ride smoothly. The first 
stage handles the unloaded truck. The 
second stage, with a higher spring 
rate, becomes involved when the bed 
is loaded. 

Among the import compacts I test- 
ed, the 1987 Mitsubishi pickup is the 
best riding and handling. “There 
havent been any quantum leaps in 
ride engineering, but there have been 
important refinements,” explained Ron 
Kusumi, manager of product develop- 
ment. We'd just driven up some rocky 
trails high above the coast of Hawaii's 
Kauai Island. "They're little things we 
tweak, like low-friction sliders between 
the leaves and different-rate bushings 
in the spring ends. You still get the 
load capacity, but you get a better 
ride." 

Ride comfort isn't the only concern 
of new-truck buyers. Better sound and 
vibration attenuation have also be- 
come more important. 

"Quieter vehicles ride better," said 
D. E. Dawkins, director of Chrysler's 
truck program management, as we 
climbed up the Mount Rushmore ap- 
proach road in a new Dodge Dakota. 
“Of course, that's not technically true, 
but that's the customer's perception. 
So our attention to sound isolation in 
the Dakota makes the ride seem bet- 
ter than it already is.” 

Another area receiving sound-re- 
duction attention has been the engine 
compartment. Engine noises are being 
damped by more rigid cast brackets 
for pulley-driven components, remote 
air cleaners, cast rocker covers, and, 
of course, traditional sound-attenuat- 
ing blankets. In addition, engine vi- 
bration is being better isolated 
through the use of new rubber com- 


pounds and shear-type mounting 
systems. 


Coping with corrosion 


Nothing wipes the grin off a truck 
owners face faster than the first signs 
of that brown scourge—rust. Many 
times a pickup's engine and drive line 
far outlive the sheet metal. Today, 


manufacturers are extending the sheet | 


metal's life with better anti-corrosion 
materials and techniques. 

The freshest example of this rust- 
resistance technology is the Dodge Da- 
kota. It's built almost exclusively of 
galvanized or galvannealed steel. Even 
the front suspension's upper and lower 
control arms are galvanized. Further, 
the frame is wax-dipped. And even the 
exhaust system is made of a corrosion- 
resistant steel alloy and is included 
in Chrysler's 5-year/50,000-mile cor- 
rosion warranty. 

Finally, reflecting the increased in- 


terest in trucks by passenger-car buy- | 


ers, sophisticated clear-coat paints 
are now being used on pickups. 


Whats available? 


The hotly contested bottom of the 
pickup market is occupied by both im- 
port and domestic compacts made by 
Toyota, Nissan, Mazda, Isuzu, Mitsu- 
bishi/Dodge, Ford, and Chevrolet. Pay- 
loads for the compact field range from 
1,000 to 2,500 pounds, and wheelbases 
run from 103 to 125 inches. 

The mid-size pickups are the new- 
est segment. These handle loads from 
1,250 to 2,550 pounds. Their wheel- 
bases stretch from 111.3 to 129.5 
inches, and bed sizes are between 6.5 
and 8 feet. The representatives in this 
class are the AMC Comanche and the 
Dodge Dakota introduced this month. 

The top of the market is dominated 
by two truck leaders—Ford and Chev- 
rolet/GMC. Ford is introducing a com- 
pletely revamped F-series pickup this 
month and will spend $4 million to 
launch it. Chevy will bring a new full- 
size to market in 1987. Trailing far 
behind the leaders with 160,574 sales 
last year is the Dodge D-series pickup. 
(Dodge's new full-size, code-named 
Louisville Slugger, isnt due out till 
1991.) These traditional load luggers 
can haul payloads of up to 8,700 
pounds and sport engines as large as 
7.4 liters. Wheelbases can be as short 
as 115 inches and as long as 168.4. 

The boom has started: The days of 
design hibernation are over for pick- 
ups. More size variations, super- 
charged and turbocharged engines, 
increased use of unitbody-construction 
techniques, electronic suspensions, 
and front-wheel drive are just a few 
of the things engineers hint are Tunt 
over the horizon. 
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Monster chi 


Linking microelectronic circuits together on silicon discs—rather than slicing them into 
tiny chips—is an extraordinarily complex job that is taxing the best laboratories. But 
ingenious technological approaches are solving the problems step by step. 


By T. A. HEPPENHEIMER 


Troy, MICH. 
ilicon Valley is in a rut,” says 
Robert Johnson, whose electron- 
ics firm, Mosaic Systems, is in 
this Detroit suburb. “See this chip 
package?” He hands me an unsealed 
housing for a microchip. Normally, a 
small silicon chip occupies the empty 
space in such a housing. “That space 
is called the cavity" says Johnson. 
"In Silicon Valley, everyone is just 
concerned with what can fit into that 
cavity. We're trying to do things 
differently." 

He then gives me a plastic lid hold- 
ing a thin silicon disc four inches 
across. The silver-gray disc is criss- 
crossed with a grid of lines. Mounted 
to the silicon are a number of chips 
— the type that normally occupies the 
small black housing I first held. "With 
our technology, we can mount all types 


of chips," Johnson explains. "All of 


them, interconnected on silicon, would 
provide a system that resembles a sin- 
gle chip several inches in diameter. 

"Well show you the kind of thing 
we think we could put a Cray 2 in," 
he says. The Cray 2 is the world's most 
advanced supercomputer, capable of up 
to two billion calculations per second. 
In a small laboratory, Johnson points 
to a thick-walled plastic cylinder a foot 
high and eight inches across. "That's 
what we plan to mount wafers in. We'll 
immersion-cool them in Freon [refrig- 
erant] at minus twenty degrees Cel- 
sius. We can stack the wafers eight to 
the inch. That would provide Cray 
power in a desk-size system." 

His work represents the next major 
goal of the microelectronics industry. 
The last big development, very large- 
scale integration (VLSI), put complete 
computers on single chips and brought 
about the microcomputer revolution. 
Such chips, the size of a fingernail, 
are fabricated in large numbers on 
thin silicon wafers—some four inches 
or more in diameter. Sliced from the 
wafers, the chips are tested: Defective 
microcircuits are thrown away, and 
good circuits are packaged. 
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Now the big push is on to develop 
what engineers call wafer-scale inte- 
gration: making saucer-sized silicon 
wafers containing the equivalent of 
dozens or scores of VLSI chips con- 
nected together. Such large-scale chips, 
containing millions of transistors, di- 
odes, and other components, would 
have important advantages. 

First, although today’s microcircuits 
are cheap—a microprocessor chip may 
cost less than $10—costs increase rap- 
idly when hundreds of chips must be 
mounted and interconnected. Wafer- 
size chips would reduce these costly 
interconnections. Whats more, the 
small size of wafers would mean faster 
computers—in supercomputers, things 
happen in billionths of a second. Dur- 
ing such short intervals, signals mov- 
ing at the speed of light travel a foot 
or so. So shrinking signal paths from 
feet between circuit boards to inches 
on a wafer will greatly aid super- 
computer design. 

But as you might guess, there are 
problems. When chips are made sig- 
nificantly larger than those in use 
today, the number of defective chips 
—and their costs—rise astronomically. 
Nevertheless, a number of research- 
ers are working feverishly to push 
ahead into this high-risk—but poten- 
tially high-gain—field. And while 
some have failed catastrophically, 
others are tackling the problems of 
wafer-scale integration in fascinat- 
ing and ingenious ways, and they're 
making progress toward developing 
wafers with some of the needed 
characteristics: 

e Johnsons Mosaic Systems is de- 
veloping the dense interconnection of 
existing chips based on a strange 
glasslike semiconductor he calls an 
“antifuse.” 

è Bruce McWilliams of Lawrence 
Livermore National Laboratory’s 
supersecret O Group, involved in Star 
Wars research, is pursuing what he 
calls laser pantography—using lasers 
to write finely detailed patterns 
directly onto silicon. 

e Clive Sinclair’s former company 
in England is already producing a ver- 


sion of wafer-scale memory that fig- 
ures out how to repair its own flaws. 
It finds the good areas and routes sig- 
nals around flawed regions. 

e Carver Mead at the California In- 
stitute of Technology, in Pasadena, is 
exploring radically new approaches to 
computer design based on the system 
used to link networks of neurons in 
the brain. 


Chip photomasks 


Tour a semiconductor plant produc- 
ing conventional VLSI chips today, 
and you'll quickly realize the stagger- 
ing problems inherent in wafer-scale 
integration: 

In rooms aglow with computer- 
graphies screens, design engineers 
check a final chip pattern—a maze of 
intersecting lines and junctions— 
readied in a computer. This pattern, 
eventually transformed into thousands 
of transistors and wires only microns 
(millionths of a meter) in size, is con- 
verted—by various techniques—into 
a finely detailed photographic nega- 
tive called a photomask. So tiny are 
these pattern features that a speck of 
dust can ruin a chip. 

Next, photomask patterns are repro- 
duced thousands of times, day after 
day, on a stream of silicon wafers. Doz- 
ens or hundreds of patterns, depend- 
ing on chip size, cover each wafer. To 
imprint the pattern, workers deposit 
a thin film of a light-sensitive chemi- 
cal solution called photoresist on waf- 
ers. Ultraviolet light beamed through 
a mask exposes the photoresist; an 
acid bath rinses away exposed photo- 
resist. Then, steps involving other 
masks deposit layers of insulating ma- 
terial and conductors, or diffuse atoms 
of impurities into the silicon to form 
positive or negative areas. 

So what happens when this ex- 
tremely delicate VLSI fabrication 
technique is used to produce not indi- 
vidual chips but one giant intercon- 
nected circuit that may be composed 
of millions of individual circuits on a 
single wafer? Work done by Gene 
Amdahl, a leading computer designer, 
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Monster chips continued 


shows just how tough such a task can 
be. Several years ago he formed a new 
firm, Trilogy Systems, in Cupertino, 
Calif., and raised $230 million to pro- 
duce complete computer circuits on 
wafers [“Giant Microcircuits for 
Superfast Computers,” PS, Jan. '84]. 

^We were going to build a very high- 
performance computer," Amdahl re- 
calls. Trilogy estimated that existing 
chip-fabrication techniques would put 
about 200 faults, randomly distribu- 


Elching neural systems in silicon 


Carver Mead of the California Institute of Tech- 
nology, widely hailed as the co-inventor of 
VLSI, once calculated that a transistor's size 
could be as small as 0.25 micron. “I got to 
thinking about what that meant,” he recalls. 
"It meant you could put a hundred million 
transistors on a chip. And, | said, I’m in the 
wrong business. No one has ever made a cir- 
cuit with a hundred million of anything. That's 
a computer-science problem, and | wasn't a 
computer scientist. So | gius fields. It 
took me several years.” 


Hearing and seeing on a chip - 


Mead is now trying an entirely different ap- 
proach: applying the organization principles 
of neurons in the brain to microelectronics to 
thus reduce circuit failures. He is building 
working models of cochleas (ear mechanisms 
that convert vibrations into nerve impulses) 
and retinas (part of the eye that converts light 
-into nerve impulses). “The brain has this won- 
derful property: You can go through and shoot 
out every tenth neuron and never miss them,” 
Mead says. That's a property computers just 
don't have. It's the right way to do wafer-scale 
integration. You can't just use brute force with 
existing techniques, because they're fragile 
against errors. | want to build neural-like sys- 
tems and do behavioral studies on them— 
knowing what the design. Bode learn about 
the brain." 

On a workbench in his lab, a small silicon 


chip simulates a simple neural network. It 


acts as a feedback loop (part of an output 


fed back to an input), keeping a varying volt- 


age nearly constant. A liquid-crystal display 
- blinks every few seconds, reading out the volt- 
age. "There's gobs and gobs of feedback ev- 
| erywhere in neural systems," he says. "So 
we'd better figure it out.” He picks up a micro- 
chip. "This is one of our cochleas; there's 
working silicon on it. It's not a very good coch- 
lea right now. But it's a hell of a lot better 
| than the first one any animal ever had. And 
we can evolve it from there. 


“In neural systems, two things are violently 


| different from any systems engineers have 
built. First, there are about as many wires 
running toward the sensors as are running 


back away from the sensors. This means it's. 


| as important to send the more-processed in- 

formation back down to the next level, to guide 

| its response, as to send the raw information 
on up. 

| “Second, many of them are a hundred per- 

| cent analog. Real retinas don't turn digital, 

for instance, until they get to the optic nerve. 


Nature makes very good use of the gray scale. 
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ted, on each wafer. To compensate for 
these defects, Trilogy decided to put 
three copies of each logic block on a 
wafer. Tests would locate bad circuits 
and shut them off, allowing wafers to 
work despite their faults. 


Problems abound 


Amdahl's computer design called for 
wafers with five million transistors 
each. To create this awesome complex- 
ity, Trilogy relied on a computer-aided 


To use a TV camera as a front end for a 
vision system—that's insane," says Mead, re- 
ferring to the gray-scale loss of video cam- 
eras. "You lose a lot of information, which 
you then have to try to reconstruct by artificial- 
intelligence techniques." 

On the walls of his lab, circuit diagrams 
closely resemble the regular patterns of mem- 
ory chips. These are examples of the new ar- 
chitectures he is studying, which mix in the 
processing along with the memory. ''It gives 


you a hundred times more computing power | 


if you do it that way," Mead says. 

"I could show you our retinas; they handle 
various stages of processing. We can do about 
half of what the [human] retina does. It took 


us three years to get to our first retina. It's a 
hundred percent analog, with 100,000 ana- | 


log circuits on it. | believe we'll have robots 
with big wafer-size eyes when we're done. 
They'll effectively mix the processors in with 
the receptors." 

Analog rather than digital circuits; archi- 


tectures that mix processing with memory; ap- 


proaches drawn from neuroscience: All that 
is a far cry from Amdahl's work. ''You know 


what Trilogy is like?" asks Mead. "You've heard | 


it said that to a carpenter with a hammer, 


the whole world looks like a nail. Well, Amdahl. 


is this big tall carpenter who's had nothing 
but nails all his life. And someone comes 


-along with a bolt and nut. It doesn't pound 


in too well, so he goes and gets a bigger ham- 
mer. He doesn't say, ‘Oh, if | turn it, it's easy. 


Silicon survivors - 


"Wafer-scale integration is one reason why 
the kind of computing that goes on in the 
brain is important. We're saying, What is the 
basic computational metaphor that's known 
to be resistant to errors? We have glimmers 
as to how the brain works, and we know how 
it has been tested in evolution. For instance, 
why does an animal's cochlea have this funny 
delay line to separate out the sounds? The 


answer is, The animals that didn't do it that 
way got eaten by the ones that did.” 


Perhaps, in time, links will develop between 
the computer and neural sciences. In wafer- 
scale integration, then, the term "electronic 
brain" may become more than just a figure 


-of speech. And in Silicon Valley, the compa- | 


nies that don't do it Mead's way may be eaten 


by the ones that do. Beyond today's half 
measures that reach toward wafer-scale inte- 


gration with only limited promise, the true 


promise of the technology may await our abil- | 


ity to recreate in silicon the processes of the 
brain itself. —T. A. H. 


microscopes, Amdahl's 
| with alarm that these strains had 


design (CAD) system. Today, CAD is 
vital to developing new chips. "We had 
the world's most fantastic CAD sys- 
tem," Amdahl recalls. *But it was 
complicated, hard to debug. The com- 
plexity was too great for people to han- 
dle.” The problem with their CAD 
delayed the project and drove up costs. 

Then problems developed with the 
standard fabrication techniques. Tril- 
ogys plan: lay down thin strands of 
insulator on the silicon-wafer base, 
then cover the strands with conduct- 
ing paths of copper. The copper, how- 
ever, would not adhere well to the 
insulator. The engineers thus planned 
to deposit another metal over the in- 
sulator before applying the copper. 


| This new metal, deposited in thick- 


nesses of a few angstroms (one- 
hundred-millionths of a centimeter), 
would prime the insulator, firmly 
bonding the copper. 

For existing chips, nickel is a suit- 
able metal for this task. So again Tril- 
ogy borrowed a familiar technology. 
But monster-size chips— Amdahl's 
wafers—produce different types of 
mechanical stress. Peering into their 
engineers saw 


cracked the brittle nickel, producing 
serious flaws in the overlying copper. 
So the hunt for a new metal primer 
began. Months later, titanium proved 
satisfactory. Then, using the faulty 
CAD system, Trilogy overhauled the 
wafer design to accommodate tita- 
nium—and lost additional months. 
But the process proved educational. 
"Putting in the logic, going through 
the CAD system to generate masks, 
checking masks against specifications, 
producing wafers, and getting ready 
to test them," explains Amdahl, dem- 
onstrated the time requirements and 
complexity of wafer development. 
The fabrication technique did pro- 
vide wafers. But silicon discs averaged 
1,000 faults, not 200. The goal of 200 
faults for a production run demanded 
still more tedious, expensive redesign. 
That would take two more years and 
$150 million. "That was the source of 
our financial trouble," says Amdahl. 
In 1984 Trilogy abandoned its pursuit 
of wafer-integration computers. 
Trilogy's failure highlighted the 
most difficult parts of the wafer- 
integration problem. Could research- 
ers with less ambitious goals succeed? 
Mosaic Systems, part of a new high- 
technology boom in the Detroit area, 
is one firm trying a less formidable 
approach. The key to Robert Johnson's 
wafers at Mosaic is earlier work of 
Stanford Ovshinsky, a maverick inven- 
tor also based in Troy. During the 


| 1960s, Ovshinsky challenged the pre- 
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vailing opinion that only perfect 
crystalline materials with a regular 
ordered structure were suitable for 
microelectronic applications |“Ovshin- 
sky’s Strange Devices: Semiconductors 
Made from Glass,” PS, April 78]. He 
showed that substances amorphous in 
molecular structure—like glass—also 
function electronically. 

Johnson uses Ovshinsky’s amor- 
phous silicon for a microelectronic 
device he labels an antifuse. A con- 
ventional fuse breaks a circuit if it car- 
ries too much current. The antifuse 
does the opposite. In its normal state, 
as a tiny region of amorphous silicon, 
the antifuse is nonconducting. But if 
you zap it with 20 volts of electricity, 
its molecular structure changes: 
Thereafter it conducts. 

At Mosaic, Johnson first deposits a 
lattice of antifuses across his wafers. 
A crisscross array of conducting lines 
connects both conventional VLSI chips 
and antifuses. A CAD system deter- 
mines which antifuses should be 
zapped to produce the right network 
of interconnections. Johnson starts by 
applying electricity at one corner of a 
wafer and working across. Each anti- 
fuse is at the intersection of two con- 
ducting paths. Shooting current 
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through two paths activates a partic- 
ular antifuse. The result is a dense 
array of conventional microchips on a 
single wafer, all electrically inter- 
connected. 

What are the advantages? Cur- 
rently, packaged microchips are 
mounted on circuit boards and inter- 
connected with printed wiring. John- 
son mounts unpackaged microchips on 
a much finer grid of conducting lines 
formed on a silicon wafer; chip inter- 
connections can have much greater 
density. And the technology lends it- 
self nicely to automated production 
and testing. Such wafers can thus be 
much less expensive than circuit 
boards. 

Still, Mosaic Systems' technique 
isn't real wafer-scale integration. 
Amdahl aimed at completely inte- 
grated wafers, but Johnson offers a 
clever method for wiring existing chips 
together. “Even we don't think it's the 
ultimate packaging," he says. After 
all, it faces the same limitations on 
mask-fabrication methods that laid 
Amdahl low. 


Star Wars supercomputers 


In terms of wafer-scale integration, 
there's considerable interest in the ap- 
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proach of Bruce McWilliams at Law- 
rence Livermore National Laboratory, 
near San Francisco. He uses lasers to 
write circuit patterns onto silicon. 

McWilliams works in O Group, a 
team of exceptionally innovative re- 
searchers who have created much of 
the technical foundation for the Star 
Wars program of ballistic missile de- 
fense. Members of the group, which 
is located in a collection of trailers at 
Livermore, Calif., are often at their 
computer terminals throughout the 
night, particularly when research is 
going well. 

McWilliams’s goal: shrink a super- 
computer onto a five-inch wafer. That's 
important for Star Wars, which re- 
quires powerful computers that can fit 
into a space weapon. To accomplish 
this, he’s developing laser pantogra- 
phy: using a computer-controlled laser 
beam to produce local chemical reac- 
tions and deposit or remove material 
from a wafer. 

To demonstrate how laser pantog- 
raphy can fabricate microcircuits, 
McWilliams places a silicon wafer in 
a vacuum chamber. A typical task is 
to form a new path of silicon on the 
substrate. First, silane gas, a silicon 
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and hydrogen compound, whooshes 
into the chamber from a storage tank. 
Then a micron-size laser spot moves 
across the wafer, dissociating the gas 
just above the wafer and leaving fresh 
silicon in its path. 

Depositing a line of tungsten metal 
is next. Excess silane is vented, and 
another gas, tungsten hexafluoride, 
flows into the chamber. Again the com- 
puter-controlled beam breaks down 
the gas, depositing a wispy thread of 
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State 


tungsten. The process continues, form- 
ing complex interconnected circuits on 
a wafer. To remove silicon or other 
metals from a wafer, fluorine or chlo- 
rine gas is introduced just above the 
disc surface, burning away minute 
areas of metal. 

McWilliams’s method produces cir- 
cuit patterns on silicon equal to the 
best in the industry. New apparatus 
under construction will fabricate thou- 
sand-gate circuits (gates are funda- 


mental logic circuits) in only six 
minutes. 

And Livermore experts say that 
chip- or wafer-scale patterns will be 
formed by laser in less than a day. 
Laser pantography should also be able 
to test wafers in chambers, and locate 
and fix defects. By contrast, a single 
fault often ruins a microchip formed 
with conventional technology. 

But its snail-pace fabrication rate 
is likely to limit laser pantography to 
specialized defense applications rather 
than consumer and business products. 
Military projects may require only a 
few hundred circuits or systems. Pro- 
duction runs for commercial chips are 
often in the millions. Laser pantog- 
raphy would be far too expensive for 
tomorrow's desk-top computers. 


Winchester wafers 


With highly specialized microcir- 
cuits, Britain’s Clive Sinclair showed 
that wafer-scale integration is already 
possible. The firm he founded builds 
personal computers and flat-screen 
TVs. Sinclair’s QL computer [“32-bit 
Business Computer,” PS, April '84] 
originally used a tiny tape cartridge 
for data storage. But future models 
will use Sinclair's new memory wafer, 
which he calls a "solid-state Win- 
chester," after the hard-disk memory 
system. 

Sinclair's wafer has special memory 
cells, each linked to others on the 
wafer through logic circuits. The logic 
identifies good cells, then strings them 
together to create what amounts to 
long registers of memory. The tech- 
nology, invented by Ivor Catt in the 
early 1970s, as Johnson describes it, 
"is very narrowly applicable to the 
small, powerful personal computers 
that Clive likes to make. It is not even 
extendable to a random-access mem- 
ory [RAM]. It's a sequential-access 
memory. It's a disk replacement, not 
a RAM replacement." 

To finally perfect wafer-scale inte- 
gration, radically new design ap- 
proaches may be necessary (see box). 
So far, researchers are nibbling at 
the edges of the problem. Trilogy's 
Amdahl tried, but his tools were in- 
adequate. Mosaic's Johnson has suc- 
ceeded, but his interconnection process 
amounts to a wafer-size circuit board, 
not a wafer-size microchip. Liver- 
mores McWilliams is zeroing in on 
true wafer-integration technology, but 
it may serve only custom designs and 
small production runs. And Sinclair's 
highly specialized technology may 
only see limited use for computer 
memory. 

Says industry pioneer Gene Amdahl: 
"Its not enough to make a revolution 
just in one area." 
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different airplanes that had hundreds 
of different combinations of radar sig- 
nature, speed, maneuverability, and 
types of avionics. Then we simulated 
battles and looked at how many ene- 
mies we shot down and how many air- 
planes we lost [see drawing]. That's 
called the exchange ratio, the ratio of 
reds to blues. Then you plot those ex- 
change ratios versus the different pa- 
rameters. In one plot you'll see that 
you traded some stealth for some ma- 
neuverability. In another, you traded 


| some maneuverability for some 


stealth. Getting the best balance is 
what gives you the best airplane for 
the job. 

“We spent three years talking to the 
Air Force about what can be accom- 
plished. We look at it as Ping-Pong. 


| The Air Force is refining its require- 


ments while we're looking at our 
designs. We show their people our de- 
signs and simulation analyses, and 
they go back and look at their require- 
ments again," Hardy says, seesawing 
his hands up and down. 

"You have to pick and choose very 
carefully what you put on the air- 
plane," Hardy continues. "You dont 
get anything for free. Everything 
weighs something. A lot of things have 
drag. Some components displace other 
subsystems, or they increase the vol- 
ume of the airplane. You want to make 
the maximum cross-sectional area as 
small as possible, because that affects 
drag. But everything you stuff in the 
airplane makes it bulge. There are a 
lot of tough compromises.” 


Variable wing camber 


Boeing is working on one of the 
most exciting future-fighter research 
projects: modifying the wings of an 
F-111 fighter so that they can change 
their camber, or curvature, in flight 
to optimize performance under vary- 
ing conditions (see drawing on open- 
ing pages). Ronald DeCamp, who 
manages the joint Air Force-NASA 
program at Wright-Patterson AFB, ex- 
plains where the mission-adaptive 
wing idea originally came from. 

"This wing actually does what a 
bird's wing would do. Birds are so phe- 
nomenal. They change the camber, 
sweep, and angle of incidence of their 
wings without even thinking about it. 
The Wright brothers used a warping- 
wing approach for lateral control on 
their first airplane," he says. "We feel 
that versions of this will be adapted 
for all future aircraft, including 
airliners." 

The high-strength yet springy fiber- 
glass leading and trailing edges of the 


| experimental F-111’s wings are flexed 
| by computer-controlled actuators lo- 


cated inside the wings. DeCamp de- 


> [Continued from page 86] 


scribes how the system achieves best 
cruise efficiency: “It optimizes the 
wing shape for total-aircraft minimum 
drag. The way it does this is by de- 
flecting the wing surfaces until the 
aircraft velocity reaches its maximum 
at a given throttle setting and alti- 
tude. The search is automatic." 

"At some speeds, we are increasing 
lift by more than a hundred percent," 
DeCamp reports. "Its amazing how lit- 
tle this wing has to recontour to give 
a dramatic improvement in its effi- 
ciency. Full-down setting is used at 
leading and trailing edges for land- 
ing. For subsonic cruise, it uses two 
degrees trailing edge and zero degrees 
leading edge. At supersonic speeds, it 
wants to eliminate the camber, and 
even lift the trailing edge up slightly." 

Another camber mode, called ma- 
neuver-load control, will be tested next 
year. It will actually increase the 
wing's G-load capability, De Camp ex- 
plains. "In this mode, as the pilot 
turns tighter, wing camber increases 
at the wing's root while decreasing at 
its tip. In a conventional wing, the 
wing tip acts as a lever that can put 
high bending loads on the rest of the 
wing. We want to shift the aerody- 
namic loads away from the wing tip 
toward the much stronger root. As a 
result, the wing is less likely to ex- 
ceed its design limit and break." 

Lockheed is also taking a hard look 
at variable-camber wing designs. “Our 
aerodynamicists are very excited 
about them. From an aerodynamic 
viewpoint, it's like having your cake 
and eating it too," explains Mullin. 
"We have built several wind-tunnel 
models, and we think we understand 
the technology. Now we've got an in- 
ternal design contest going. One group 
is trying to develop fixed-geometry 
wings that will give good performance 
across the full flight regime. Another 
group is refining mission-variable 
wings. Well look at the results and 
then decide." 


Thrust vectoring and canards 


Handing me a wooden model of an 
airplane-to-be, Lt. Col. Richard A. 
Borowski points out the two external 
features that set this highly-modified 
F-15 apart from the standard version. 
"It will have canards in front and two- 
dimensional thrust-vectoring exhaust 
nozzles. Both of these devices comple- 
ment the existing wings, tails, and 
horizontal stabilizers to provide more 
ways to control the airplane," he says. 

This fighter, called the short take- 
off and landing and maneuvering tech- 
nology demonstrator (SMTD), will 
prove out some of the major features 
the Air Force is considering for the 
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ATF. It is scheduled to make its first 
flight in March of 1988. 

Adding canards is a way to increase 
the F-15’s G-load capability in turns 
from 7.3 to 9.0 G without modifying 
its wings (see drawing). “Nine G's 
hurts. You come back from those 
flights with broken blood vessels on 
the bottoms of your forearms. It’s a 
physically difficult thing to do, but it's 
better than getting hit by a missile," 
Borowski observes. 

Actuators in the rectangular ex- 
haust nozzles move the top and bot- 
tom surfaces up and down, providing 
pitch control by directing the engines' 
thrust at an angle above or below the 
horizontal (see diagram). By using 
various combinations of control inputs 
at the canards, wings, horizontal sta- 
bilizers, and exhaust nozzles, “you 
can make the airplane go up without 
pointing up, or point up without going 
up," maneuvers that can be useful dur- 
ing landings or for aiming cannons in 
combat, Borowski explains. 

One of the big payoffs of the new 
exhaust-nozzle design will be its 
thrust-reversing capability. "We want 
to be able to land the airplane on only 
1,250 feet of runway, which may be 
all you've got if you have to land at 
a bomb-damaged airfield," Borowski 
| Says. 
| The invisible part of the SMTD F-15 
is its digital flight-control electronics. 
| Despite the airplane's increased num- 
ber of maneuvering systems, "There 
| will be no extra controls in the cock- 
pit. The pilot will have the same stick 
and throttle. All of these extra con- 
trol complexities will be transparent 
to him,” Borowski says. “Everything 
that controls the engines and exhaust 
nozzles will be tied together with ev- 
erything that runs the flight-control 
surfaces. The software will handle it 
all.” 

The more I learned from the two 
dozen experts in the military and the 
aerospace industry I interviewed about 
the ATF program, the clearer it be- 
came that advanced aircraft have come 
to depend completely on electronics. 
The electrons dashing through all 
those circuits and wires are now as 
important to the pilot as the molecules 
of air that give lift to wings and make 
flight controllable. A cost breakdown 
of the fighter's projected $35-million- 
per-copy price tag shows how impor- 
tant all the black boxes have become. 
"The biggest share of the cost is in 
the avionics,” says Richard Hardy at 
Boeing. Without these fast and pow- 
erful computer and sensor systems, pi- 
lots would never be able to cruise 
supersonically for long distances or 
make smart decisions from the God's 
eye perspective. 
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| || Voyager's triumph 


e 79] 


urn system, Voyager 1 was flung on a 
path that will never encounter any 
other known world; but Voyager 2 flew 
to Uranus with brilliant success, and 
is now on its way to an August 1989 
encounter with the Neptune system. 
At these immense distances, sunlight 
is getting progressively dimmer, and 
the spacecraft's transmitted radio sig- 
nals to Earth are getting progressively 
fainter. These were predictable but 
still very serious problems that the 
JPL engineers and scientists also had 
to solve before the encounter with 
Uranus. 

Because of the low light levels at 
Uranus, the Voyager television cam- 
eras were obliged to take longer time 
exposures. But the spacecraft was hur- 
tling through the Uranus system so 
fast (about 35,000 miles per hour) that 
the image would have been smeared 
or blurred—an experience shared by 
many amateur photographers. To over- 
come this, the entire spacecraft had to 
be moved during the time exposures 
to compensate for the motion, like 
panning in the direction opposite 
yours while taking a photograph of a 
street scene from a moving car. This 
may sound easier than it is: You have 
to compensate for the most casual of 
motions. Át zero gravity, the mere 
start and stop of the on-board tape re- 
corder that's registering the image can 
jiggle the spacecraft enough to smear 
the picture. This problem was solved 
by commanding the spacecraft thrust- 
ers, instruments of exquisite sensitiv- 
ity, to compensate for the tape-recorder 
jiggle at the start and stop of each se- 
quence by turning the entire space- 
craft just a little. To compensate for 
the low received radio power at Earth, 
a new and more efficient digital en- 
coding algorithm was designed for the 
cameras, and the radiotelescopes on 
Earth were joined together with oth- 


[Continued from | 


| ers to increase their sensitivity. Over- 


all, the imaging system worked, by 
many criteria, better at Uranus than 
it did at Saturn or even at Jupiter. 
The ingenuity of the JPL engineers 
is growing faster than the spacecraft 
is deteriorating. 

And Voyager may not be done ex- 
ploring after its Neptune encounter. 
There is, of course, a chance that some 
vital subsystem will fail tomorrow, but 
in terms of the radioactive decay of 
the plutonium power source, the two 
Voyager spacecraft will be able to re- 
turn data to Earth until roughly the 
year 2015. By then they will have 
traveled more than a hundred times 


| Earth's distance from the sun, and 


may have penetrated the heliopause, 
the place where the interplanetary 
magnetic field and charged particles 
are replaced by their interstellar coun- 


terparts; the heliopause is one defini- 
tion of the frontier of the solar system. 


Robot-human partnerships 


These engineers are heroes of our 
time. And yet almost no one knows 
their names. I have attached a table 
giving the names of a few of the JPL 
engineers who played central roles in 
the success of the Voyager missions. 
In a society truly concerned for its fu- 
ture, Don Gray, Charlie Kohlhase, or 
Howard Marderness, would be as well 
known for their extraordinary abili- 
ties and accomplishments as Dwight 
Gooden, Wayne Gretzky, or Kareem 
Abdul Jabbar are for theirs. 

Voyager has become a new kind of 
intelligent being—part robot, part 
human. It extends the human senses 
to far-off worlds. For simple tasks and 
short-term problems, it relies on its 
own intelligence; but for more com- 
plex tasks and longer term problems, 
it turns to another, considerably larger 
brain—the collective intelligence and 
experience of the JPL engineers. This 
trend is sure to grow. The Voyagers 
embody the technology of the early 
1970s; if such spacecraft were to be 
designed in the near future, they 
would incorporate stunning improve- 
ments in artificial intelligence, in 
data-processing speed, in the ability 
to self-diagnose and repair, and in the 
capacity for the spacecraft to learn 
from experience. In the many environ- 
ments too dangerous for people, the 
future belongs to robot-human part- 
nerships that will recognize Voyager 
as antecedent and pioneer. 

Unlike what seems to be the norm 
in the so-called defense industry, the 
Voyager spacecraft came in at cost, on 
time, and vastly exceeding both their 
design specifications and the fondest 
dreams of their builders. These ma- 
chines do not seek to control, threaten, 
wound, or destroy; they represent the 
exploratory part of our nature, set free 
to roam the solar system and beyond. 
This kind of technology, its findings 
freely revealed to all humans every- 
where, is one of the few activities of 
the United States admired as much 
by those who find our policies uncon- 
genial as by those who agree with us 
on every issue. Unfortunately, the 
tragedy of the space shuttle Chal- 
lenger implies agonizing delays in the 
launch of Voyager’s successor missions, 
such as the Galileo Jupiter orbiter and 
entry probe. Without real support 
from Congress and the White House, 
and a clear long-term NASA goal, 
NASA scientists and engineers will be 
forced to find other work, and the his- 
toric American triumphs in solar- 
system exploration—symbolized by 
Voyager— will become a thing of the 


past. Missions to the planets are one 
of those things—and I mean this for 
the entire human species —that 
we do best. We are tool makers—this 
is a fundamental aspect, and perhaps 
the essence, of being human. 


Greeting the aliens 


Both Voyager spacecraft are on 
escape trajectories from the solar sys- 
tem. The gravitational fields of Jupi- 
ter Saturn, and Uranus have flung 
them at such high velocities that they 
are destined ultimately to leave the 
solar system altogether and wander 
for ages in the calm, cold blackness 
of interstellar space— where, it turns 
out, there is essentially no erosion. 
Once out of the solar system, the sur- 
faces of the spacecraft will re- 
main intact for a billion years or more, 
as the Voyagers circumnavigate the 
center of the Milky Way galaxy. 

We do not know whether there are 
other space-faring civilizations in the 
Milky Way. And if they do exist, we 
do not know how abundant they are. 
But there is at least a chance that 
some time in the remote future one 
of the Voyagers will be intercepted by 
an alien craft. Voyagers 1 and 2 are 
the fastest spacecraft ever launched 
by humans; but even so, they are trav- 
eling so slowly that it will be tens of 
thousands of years before they go the 
distance to the nearest star. And they 
are not headed toward any of the 
nearby stars. As a result there could 
be no danger of Voyager attracting 
"hostile" aliens to Earth, at least not 
any time soon. 


So, it seemed appropriate to include | 
some message of greeting from Earth. | 


At NASA's request, a committee I 
chaired designed a phonograph record 
that was affixed to the outside of each 
of the Voyager spacecraft. The records 
contain 116 pictures in digital form, 
describing our science and technology, 
our institutions, and ourselves; what 
will surely be unintelligible greetings 
in many languages; a sound essay on 
the evolution of our planet; and an 
hour and a half of the world's great- 
est music. But the hypothetical aliens 
are bound to be very different from 
us—independently evolved on another 
world. Are we really sure they could 
understand our message? Every time 
I feel these concerns stirring, though, 
I reassure myself: Whatever the in- 
comprehensibilities of the Voyager 
record, any extraterrestrial that finds 
it will have another standard by 
which to judge us. Each Voyager is 
itself a message. In its exploratory in- 
tent, in the lofty ambition of its objec- 
tives, and in the brilliance of its design 
and performance, it speaks eloquently 
for us. 
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This Year, Over 60,000 
Gardeners Will Switch 
Tiller 


"Ame. 
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te money on a big tiller if you 


Why was 


| only have a backyard garden? Mantis, the | 


20-lb. wonder tiller, is changing the way | 
Americans garden! 


The Gardener's Champion 


So powerful it cuts through hard-packed 
soils and tough vegetation the way a chain 
sawcutsthrough wood . . .sostrongthat we 
guarantee the tines forever — and give you a 
Lifetime Replacement Agreement on the 
engine! 

Best of all, you'll love its price. Under 
$300! If you charge it on any major credit 
card, its only $24 a month, plus a little 
interest. 


But Don't Take Our Word For It 


We want you to test Mantis in your garden 
fora full 3 weeks (and ourtrial doesn'tstart 
until you start gardening)! Now, who else 
will let you do that? 

Xon. RE K Cultivating 
(weeding). By sim- 
ply reversing the 
tilling tines, Mantis 


will work in the top 
2" to 3" of the soil. 


B mm 
Par. eom 


Plan 


ting, fur- 


rowing, trenching. 
Special tines let you 
dig furrows for 
transplants, seeds, 
etc. 


ON 


X Lawn care. De- 
Thatcher pulls up 
choking thatch, 
Aerator cuts slits in 
the sod to give you 
rich, lush green 

i: | : carpet. 
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Mantis Manufacturing Co. 

1458 County Line Rd., Dept. 3016 

Huntingdon Valley, PA 19006 


L] Yes. Please send more information on the Mantis 
Tiller/Cultivator and the 3-WEEK TRIAL. 
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Send TODAY For _ 


Garden Way's 
SUPER TOMAHAWK P Aa 
Chipper/Shredder! M Fa 
& Turn “Ugly” Piles 4 i l - ia TEC 
Of ...BRUSH 2 

„LEAVES 

„GARDEN 

LEFTOVERS... 

& MORE Into 

Valuable, FREE a . 

Mulch, Fertilizer, ‘Gee = 

Compost, More! ^ — a 

Attractive Yard.. © 10 TIMES 

Build A Healthier, FASTER Than 
More Productive Electric Shredders! 
Garden! We mU EP 
Mail This Coupon To Now Available 
Garden Way Mfg. Co.,| 7.5% FINANCING 
Dept. A374 PLUS, SPECIAL 
102nd St. & 9th Ave. SAVINGS! 


Troy, N.Y. 12180 


Send For FREE Details! 


O YES! Please send me complete SUPER 
TOMAHAWK Chipper/Shredder Literature 
including prices, models and SPECIAL SAVINGS 


l 

i 
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i 

OFFER right away! A374 1| 
313 | 
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NOW DISCOUNTED! 
SCIENTIFIC CALC. 
CHRONOGRAPH 


1 YEAR WARRANTY — 30 DAY TRIAL 
By CASIO 


25 SCIENTIFIC 
FUNCTIONS & MORE! 
FEATURING — 
* Panel access to 

25 scientific functions 3 
* Add, divide, subtract, & multiply 
* Regular time, 12/24 time 
* Electronic auto-calendar 
* Daily alarm, hourly alarm 4 
+ 24-hour - 1/100 second stopwatch Uia 
* Long-life battery ; 
* Night light 
* Accuracy to 1/2 sec. per day 


And it's SALE y 
i 


on ly $2995 Ww 
Polysulfone F 


We've made a special purchase of a large quantity 
of these quality scientific chronographs and we're 
passing the savings on to you. All these scientific 
calculating abilities go on your wrist: sin, cos, tan, 
sin’, cos’, tar’, log, 1n, 10%, e*, xy, x^. x?, 1/x, 


0° = 0° d EXP, Ta Ti +, Tt it h DEG, RAD, 
GRA and %. You also get instant metric conversion 
capabilities along with stopwatch, 12/24 time, calen- 
dar, daily alarm and night light. Black polysulfone 
CFX-20 is only $29.95 and silvertone CFX-200 is 
$39.95. Order now and be delighted. 

1 YEAR WARRANTY — 30-DAY MONEY-BACK GUARANTEE 
Card Holders 


Call Toll-Free 800-4 3/:4385 
On Mee Reem o. Box S7, rary, No inm 


Add $3.00 shipping or $5.00 air delivery for each watch. 
Write for a free one-year catalog subscription. 


107 Roberts St., Dept. PS-10 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


CARBURETOR 
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THERMAL VALVE CLOSED 
WHEN ENGINE IS Em 
Las VACUUM 


Checking for stumble or ping 


The exhaust-gas recirculation (EGR) 
valve dilutes the air-fuel mixture with 
inert exhaust gas to lower combustion 
temperature, reducing ping. On many 
cars, it is controlled by a thermal 
valve. If the valve fails while open, 
dilution of the mixture can cause the 
engine to stumble when cold. If it fails 
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PHILLIPS-HÉAD 
SCREWDRIVER 


slip grip 


Trying to remove a damaged or cor- 
roded Phillips-head screw can be dif- 
ficult. Often the driver slips out of the 
shallow slots in the screw, damaging 
them further. For some extra grip on 
a reluctant Phillips-head fastener, 
apply valve grinding compound to the 
driver tip. This should provide the bite 
to get things moving. 


VALVE ten, 


zf 


EXHAUST 
GAS 


closed, lack of recirculation can cause 
pinging. Locate the thermal valve on 
the under-hood vacuum-line dia- 
phragm, and check it with a hand 
vacuum pump. On most cars, with the 
engine cold, it should block vacuum. 
When the engine is warm, it should 
allow vacuum to reach the EGR valve. 


SEALANT- 
SECTION OF 
VACUUM HOSE——~ 
BLEEDER SCREW~ 
y imi 
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Bleeder-screw cover 


out of the brake-system bleeder screws 
are easily lost. Left uncovered, the hol- 
low screws clog and often sheer off 
when an attempt is made to loosen 
them. To provide weather and dirt pro- 
tection, make a cap from a piece of 
vacuum hose, using a bit of silicone 
sealant to close the open end. 
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The rubber caps that keep corrosion | 


ay AIRFLOW 


^ . FAN SHROUD 


Shrouded mystery 


Mysterious overheating may be caused 


| by a missing or heavily damaged ra- 
| diator-fan shroud. The shroud encir- 


cles the blades, making the fan more 
efficient at drawing air through the 
radiator. Fan-shroud problems often 
are noticeable only during prolonged 


| idling or in slow-moving traffic. 


Valve-spring tip 


When an engine's cylinder head is 
being assembled, carefully examine 
the valve springs to determine wheth- 
er they are progressively wound. (If 


they are, the spring coils are closer 


together on one end). Progressive valve 
springs should always be installed 


| with the end having closely spaced 


coils nearer the cylinder head. 


Compuheterodyne 
Micro-Eye SELECTRA II 


® Long Range. Alerts You to Radar 
1-2 Miles Ahead or Behind. 

e Reliable. Detects "K" and "X" 
Radar, Plus Pulse Hand Guns. 

è Compact. Just 3%" x 51^" , it 
Slips Into Your Pocket to Prevent 
Theft. 

® Selective. Microprocessor 
Circuitry Provides Early Detection. 

e 3 Alarms. Single Beep, Followed 
by Clicking Sounds. LEDs Flash. 

e Twin Switches. On/Off. 

City / Highway. 

€ Easy Setup. Clips to Sun Visor. 
DC Power Cord Plugs Into 
Vehicle's 12V Cigarette Lighter. 

1-Year Limited 
Factory Warranty. 


Mfr. List . . . . . . 2239.95 


w SBB 
Priced At ..... 


Item H-1508-3436-003 S/H: $3.75 ea. 


4000 WATT POWER GENER 


Heavy-Duty! Commercial! Factory New! | Y 


Because we made special arrangements 
to liquidate manufacturer's overruns, you 
can save on these factory new units 
priced BELOW dealer cost! Order TODAY! 


e Unique Design for Best Alignment. 

e Heavy Machined, Rolled Steel (Not 
Laminated Steel) for Long Life. 

e Meet IEEE and NEMA Standards. 

e 8-hp. 4-Cycle, Tecumseh Engine. No 
Mixing Gas or Oil. 

e Long Life Cast Iron Cylinder Sleeves. 

e Dependable All Copper Windings. 

® Outlets: Two 115V AC, 15 Amp; 
One 230V AC, 15 Amp. 

e One-Year Limited Factory Warranty on 
Parts and Labor. 


Serbis dnd o 


BEL MICRO-EYE RADAR 


DETECTOR 


| Both FRONT and 
REAR detection! 


E 


VOID WHERE PROHIBITED BY LAW. 


ATORS 


Other 
Models 

Available. 
Phone Us 


U.S. Made. 
U.S. Quality. 


RECOIL START, GASOLINE 
Size: 18" Hx 25" W x 17?" 
D. Ship Weight: 140 Ibs. 


Compare At: 51000.00 


Size: 18" H 


ELEC. START, GASOLINE 


D. Ship Weight: 140 Ibs. 
Compare At:1100.00 


ELEC. START, MULTI-FUEL 
size: 18" Hx 26" W x 17" 
D. Ship Weight: 143 Ibs. 


Compare At: $1195.00 


x25 Wx 172" 


zum $429 | peer 3488 | sunt" $629 
Priced At .. : Priced At .. Priced At .. 
Item H-1508-1043-355 Item H-1508-1043-371 Item H-1508-1043-348 
Shipped Freight Collect Shipped Freight Collect Shipped Freight Collect 
Credit ME can order by phone, 
Toll-Free: 1-800-328-0609 7/5; m (LB 


SEND TO: 

C.O.M.B. Direct Marketing Corp. 

1405 Xenium Lane No./ Minneapolis, MN 55441-4494 
Send the items indicated below. (Minnesota residents add 
696 sales tax. Sorry, no C.O.D. orders.) 

Send . Bel Radar 8) Item H-1508-3436-003 at 
$88 each, plus $3.75 each for shipping, handling. 

Send. Recoil Start Generator(s) Item H-1508-1043-355 
at $429 each, shipped freight collect. 

Send. Electric Start Generator(s) Item H-1508-1043- 
371 at $488 each, shipped freight collect. 

Send Electric Start/Multi-Fuel Generator(s) Item H- 
1508-1043-348 at $629 each, shipped freight collect. 


ltem H-1508 


Charge: L1 VISA® O MasterCard, O American Express® 


| x 


Acct No. 


PLEASE PRINT CLEARLY 
Name 


| Address 
City 
State ZIP 
Phone — 


Sign Her 


Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 
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Wordless Workshop 


By ROY DOTY 
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$50 to Larry Baker of Muskegon, Mich., for this idea. Send yours (with 
Social Security No.) to Wordless, PoeuLAR Science, 380 Madison Ave., 
New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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New Technological Breakthrough 


HOW TO UNLEASH YOUR MIND-POWER 
TO ACHIEVE ALL YOUR GOALS FASTER. 


Subliminal Stimulation” is Today's Answer. It's NEW! 


You've read in science and technical magazines 
about the great success of subliminal stimulation " 
techniques. Now, thanks to recent break- 
throughs by leading scientists, you can use 
these same innovative techniques to step up 
your accomplishments and unleash your 
mind-power! 

For example, maybe you want to sharpen 
your memory. This is really important when 
you're working on your car or building things 
around the house. There are so many steps to 
remember. Or maybe you need to lose weight, 
stop worrying or hone your mental skills. Just 
think how great it would be to grab money- 
making opportunities by drawing on your 
mental capabilities to the maximum extent. Or 
maybe you want to lessen stress, have greater 
self-esteem and razor-sharp decisiveness. 
These are just a few of the accomplishments 
now easily within your grasp. 

The subconscious or "inner mind" is a 
mysterious thing. Scientists are finding out 
more about it every year. It's not like your 
conscious mind. Instead it soaks up impressions. 
You'll be amazed how fast the "success- 
mechanism" already within you will put you 
ahead of the game in life. 


Subliminal Techniques 
are men's problem solvers 
for the 1980's and beyond. 

Subliminal stimulation is a remarkable 
scientific discovery. For example, to reduce 
shoplifting. Department store managers 
nationwide are finding that a “hidden” message 
in the public-address music cuts pilferage 
substantially. This message repeats over and 
over such tested phrases as "I am honest. I 
don't steal." 

Talk about effective! Customers aren't even 
aware of it. Yet inventory statistics prove 
there's a big decrease in shoplifting. In fact, in 
some cases by as much as 67 percent. 


Your subconscious is powerful. 
Put it to work to bring you 
success fast. Thousands of 
men already are. 

Until recently, scientists were stopped dead 
in their tracks in figuring out how to harness 
the powers of the inner mind. For years we've 
known it could be tapped. But the big question 
was: "How can the average man put its huge 
power to work?" 

Through constant testing a breakthrough 
finally came. The credit goes to some of the top 
scientists in the country. Their hard-hitting 
efforts now enable you to push ahead, no 
matter your goals, and enjoy tremendous 
success fast. 


The answer is Subliminal 
Stimulation Tapes. Each brings you 
two different kinds of assistance. 
Put atape on your regular cassette player— 
then get ready for a surprise. On one side is 
subliminal stimulation". Here's how it works: 
You hear waves breaking on a rugged 


[t 


shoreline. But your subconscious hears more, 
There are subliminally embedded messages at 
work—literally hundreds. Now you'll have a 
hard time hearing them consciously. But your 
subconscious will hear them as clear as a bell. 
Scientists have found the subconscious then 
goes into gear at once. 

Listen while you work around the house or 
while relaxing, watching TV or even while 
Jogging, working out, or driving your car. The 
sounds of the waves make a smooth background 
while alone or with your family or friends. 

Subliminal stimulation is so effective it's 
being featured in scientific and technical 
journals. Just wait until you try it! It's a totally 
new, yet natural, experience. You'll feel at 
home with it fast. À to-the-point briefing on 
each tape gives you the exact wording of the 
subliminal messages coming up. It's really 
fascinating and worry-free. 

Now, on the other side you'll hear a voice. 
This is called the natural response" program. 
Yov'l! hear * commands to your subconscious.” 
Think what it will mean to actually be in 
control of your subconscious. At last, you'll be 
showing it who's boss! 


Be a part of the cutting edge 
of today's world of science. 

Here's your opportunity to discover a sure- 
fire way to achieve all your goals—no matter 
what they are—in record-breaking time. You'll 
feel more alive, more virile and see success 
after success come your way. Taking advantage 
of new scientific discoveries puts you one step 
ahead of the crowd. 

Professionals nationwide are finding Subliminal 
Stimulation Tapes to be one of the biggest 
scientific breakthroughs of the 80's. Each side 
actually wakes up your inner mind. Result? 
You'll see yourself becoming sharper, more “in 
charge" than ever. You'll get more done faster. 
And the great part is, each side is so relaxing 
you'll want to listen time and time again. 

Don't let your subconscious lay idle. Put it 
to work. Scientific-minded men everywhere 
are—with outstanding success. 


Order today. Read about this 
Special Money-Saving Offer: 

Each Subliminal Stimulation" Cassette 
sells for $14.95. But during this Special 
Introductory Offer to Popular Science 
readers, the price is only $9.95. You save 
$5.00 on each and every selection. 

But here's still more good news. You get 
one FREE for every three you order! Just 
fill out the No-Risk Express Order Form and 
rush it back today, along with your check or 
money order. Or use your Visa or MasterCard. 
You're protected by our FULL MONEY- 
BACK GUARANTEE: We call it our 
"triple-length" guarantee because it's good for 
90 days, not 30. If you're not elated with the 
results the tapes bring, return them for a full, 
prompt refund— including the $2 shipping and 
handling. 


"1985 Advanced Learning Systems, Inc. 


Prompt shipment guaranteed. Mail your 
order today! Credit card users, order 


TOLL-FREE ($9 
(0) 1-800-624-9000 ve 
Extension 232 


ADVANCED LEARNING SYSTEMS, INC. —Corporate Offices: 
7131 Owensmouth Ave., Canoga Park, CA 91303 


“TRIPLE-LENGTH” 90-DAY 
FULL MONEY-BACK GUARANTEE 
plus Lifetime Warranty Against Defects 
-== NO-RISK EXPRESS ORDER FORM --- 

Check your choices and mail today: 


L]A1106 UNLIMITED MENTAL POWER 
(1A1102 MEMORY IMPROVEMENT 
DA1202 WEIGHT LOSS 
DA1303 DYNAMIC SELF-CONFIDENCE: 

Overcoming Shyness 
[1A1104 PINPOINT CONCENTRATION 
[1A1602 RUNNING FOR FITNESS AND FUN 
DA1316 SELF-ESTEEM: 

Feel Good About Yourself 
DA1301 HIGH-ENERGY & ENTHUSIASM 
0A1507 PROSPERITY: Financial Success 
[]A1304 DECISIVENESS: 

Stop Procrastinating! 
[1A1502 SUPER SALES POWER 
L1A1509 TIME MANAGEMENT: 

Get More Done Every Day 
[141315 THINK POSITIVE! 
[3A1317 SELF-ASSERTIVENESS 
DA1214 ENJOYING EXERCISE: 

Have Fun Getting in Shape 
[141310 STRESS RELIEF 
OA1105 BETTER STUDY AND EXAMS 
OA1309 MAGNETIC PERSONALITY 
[1A1318 INCREASE PERSONAL POWER 

Gain Influence and Respect 
[1A1101 READ FASTER 
OA1508 SUCCESS NOW! Get Ahead Fast 
[1A1302 PROBLEM SOLVING 

Creative Dreaming 
DA1306 FREE YOURSELF FROM WORRY 
[141206 RESTFUL SLEEP: No More Insomnia 
DA1320 WINNING SELF IMAGE 

[149001 Sanyo Slimline Cassette Recorder $39.95 


049002 Sanyo Sportster Mini-Stereo 
Cassette Player w/Headphones $29.95 | 
Special Introductory Offer: Regularly $14.95 
each. Now if you hurry, only $9.95 each. 
ç% G _ CHOOSE ONE FREE FOR 
Q9 EVERY THREE YOU ORDER. 


e SUBTOTAL 
Coalifomia residents add 64% sales tax 


POSTAGE & HANDLING (any size order) 2.00 
OCash OCheck OMO TOTAL 


OVSA LIMasterCard Exp. Date 
Card Number 

NAME 

ADDRESS 

CITY — 


STATE AIP 
Mail to: 
ADVANCED LEARNING SYSTEMS, INC. 
7131 Owensmouth Ave., Dept. PS6A 
Canoga Park, CA 91303 
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A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mall 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 


Science, 380 Madison Avenue, New York, 


— A: 


N. Y. 10017 — 


Nobody knows what you want 
better than you do. And the design 
flexibility i a Lindal lets you create it 
with the walls, windows, and rooms 
exactly where you want them. 

To get you started, we provide 
you with more than 90 different plans 
in our Planbooks. And if you dont 


see exactly the one you want, we have 
plenty of ideas to help you create one 
more. Yours. 

For more information, send $7. 
Youll get two Lindal idea books filled 
with floorplans and color photos. 
Write or call toll free and use Master- 
Card or VISA. 


800-426-0536 


4 —— CEDAR HOMES 


P.O. Box 24426, Dept. C96, Seale, WA 98124 (206) 7 
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(Models Portable Bandsaw Mills 
oe Cdi) ° One Man Operation » Safe -Precise 


+ Capacities to 32’ Dia. x 33 Long 
* More Lumber Per Log 


Prices from 
00 
$3,995. 
Buy direct from the world's largest 
manufacturer of Portable Bandsaw 
Mills at any of 3 Factory Sales Locations 


T d e B: 


For catalogs send $1.00 to: 
Wood-Mizer Dep! E23  BiBOW.iOthSt indpis, IN46224 (317) 271-1542 


WHATS HE DOING! 


Making a Concrete 
Flower Pot! . . . and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 fer Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs 1o select from. 


Send $5.00 
Today To > 


CONCRETE MACHINERY COMPANY 
P. 0. BOX 899- HICKORY, N. C. 28601 
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25-0900 = 10880 Dyke Road, Depr.C96 , Surrey, B.C. Canada, V3V-7P4 


BRIEFS 


BRAND NEW - No truss. belts or hard pads. Wash and 
wear 88% cotton. Wear 24 hrs. Looks like regular 
underbriet. Operation not necessary. Money-back quar 
Write or call tor FREE brochure in plain wrapper 


Toll FREE 1-800-325-0007 (24 hrs./7 days) 
(Fla. call collect 305-235-7736) 
H.P.H. CORP. (Ortho /Med. Mfg. )Dept. H86-D 
1939-C Del Prado Blvd., Cape Coral Fi. 33904 


Make Small Type , 


> 
LOOK BIG! 


A Blessing For Folks Over 40 
Easily read your phone book, Bible, 
ads or labels! 30 day home trial. Not 
for astigmatism or eye disease. U.S. 
made impact resistant lenses. State 
age/sex. Only $9.98 + 75€ handling. 
Precision Optical, Dept. 69-E Rochelle, ILL. 61068 


Medicare Pays 80% | 


= 


A SINGER'S DREAM! .. 


REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave most of the background | 
untouched! Record with your voice or perform live 
with the backgrounds. Used in Professional Perfor- | 
mance yet connects easily to a home component 
stereo system. Not an equalizer! We can prove it 
works over the phone. Write or call for a Free 
Brochure and Demo Record. 
LT Sound, Dept. PS-3,P.0. Box 338, 
| Stone Mountain, GA 30086 (404) 493-1258 
24 HOUR PHONE DEMO LINE: (404) 493-6879 


MAGNATRA - aa ¥ 
Th -. s 


COMPLETE 
KIT.. 


less 
M. 


ld 


Assemble this unique tractor kit. Thousands used for land- 

scaping, gardening, excavating. Work for others for CASH! 
CATALOG of "factory-made" Magnatrac Kits...$ 1.00 
PLANS to build a Magnatrac from local parts.....$ 7.00 

STRUCK-KIT Dept: P5106 CEDARBURG, WI 53012 | 


PARK © A © PORT 
i. 10 X 20 Ft. Covers 
E ForCars» Trucks- Boats 


P | Heavy Duty Poly-Tarp Cover 

| “= Send $1 for brochure & fabric sample to: 
AMERICAT® Dept. PS*N.3018 Mevada*Spokane, WA 99207 
@ (509) 484-9223 


LOCKSMITH 


EARN WHILE YOU LEARN — SEND FOR FREE BOOK 

Big opportunities. Big profits. Earn quickly. Full or part time. Learn at home, 

it's easy. Do real jobs while you learn. All Teols—Materials 

State of NJ Approved. Send name and address for FREE book. No salesman will call. 
NG INSTITUTE 


Die Commercial Technical Instibube 
1500 Cardinal Drive. Lite Falls, NJ.07424 Dept 311-1065 


u— Satellite Listings 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all others 


—— n 


Satellitegfu Mi 


FORTUNA, CA 95540 


P.O. BOX 308H0301 


HARD-TO-FIND SCIENCE BUYS NOW ON SALE! 


America’s Largest Mail-Order Market Place of Unusual and Fascinating Values of Science, Weather, Health, Electronics, 


Magnets, Tools, Science Kits, Magnifiers, Microscopes, Telescopes and More. For Hobbyists, Gadgeteers, Students and Educators. 


Brontesaurus LONG 
nosaurs. The "bones" are made of strong, heavy duty i (S00 
yund test) double wall corrugated board. ach piece is num 
wed for placement. Choice of: Tyrannosaurus, 6 ft. tall 
831,221 or Brontosaurus, 11 ft. long BB31,222 Ea. $49.95 


"i » .£ © Build Giant Dinosaurs. 
ag A great project tor children to Set up 

e SI these huge, enormous, incredible 
kd AA TE ETR 

jae M tn a i $$ M 

m jd mim T7. i y NI Nux 

Lan m + B 

FEN = 4 7 ^ | 

PEE 25:39 n^ WE NE. d 
E "ue s. 1F 

yraseeceuns: © ry, À 1 | 


Jü$4oUforpostageand handing — — — — ... 
uild Your Own Clock Of Paper, á cS 
Really Keeps Accurate Time. £7 ii fz 
ut up this heavy stock 40 page book, -4 TT] 
Apply a little glue, three paper clips, nail, IE [I 


iring and perseverance and you have a 
orking clock which keeps accurate time ' 
nd has a real "tick-tock" pendulum 
ovement. You rewind and regulate it. 

7 A 95 
dd 5 $2.5 50 for postage and | hand 


wo-in-One 50X imta Becomes 


| 10X Sportsman's Telescope. TIN 


wo precision quality instruments in 
MICROSCOPE | 


Ye... with fully coated optics. As a micro- 
ope you get a powerful 50% magnifica- 
yn for close inspection of fine detail and 
amining tiny objects. Study insects, 
inerals, stamps, etc. Simply tilt to focus. 
ighly polished metal reflector reflects 
aximum light on the object. Extend the 
be and it becomes a 10X telescope... 
irfect for hunters, bird watchers, racing E 
id sparts fans BB36,118 $14.95 uM 
jd jd $2.: 50 for for postage and handing TELESCOPE 
uild Your Own 2000° Solar Furnace With This 
'esnel Lens gan Harness The Sun's Rays! 


" 


—— You'll be abl leta use this pre 


TEA ur ad vend ait lens ag 15 ular [E DOKRET 
Vessel p. — for heatmg food, as a Xin for | 
ES n AE /."pottery —and even to mel 
| ee Vost S natas ar tor other sola 
| at per iments. Lens has an Be" T. ET res 
LA per inch, measures 1019x107 ta" thick 
Wee || Unmounted iens comes with 16 page 
É | book, "Fun With Fresnel Lens: instruct uae | 
| meluded on how to bui d ihe 360° stand | 
SS and frame shown BB70, 533 $15.95 
(Sa =A Add 82.50 for postage à and handing 


latch A Society 01 Ants Dig Tunnels, Build - 
ewe And Move Mountains Before Your Eyes! 


I5 are the world 5 fees! engineers.. and 
ing them plan and construct their intri 
ite highways and subways is fascinating. 
irough the large plastic case of the cage 
xis") of this gant ant farm, 
jul see the ant soldiers quar d- 
Q the roads, the laborers cam 


| gte. including fully illus. instructions. 
BB72.202 $59.9 


Build A Working Replica Of The — ~ 
Steam Engine Popular In The 1800's. s ih 


steam engines, the workhorse of the 
18th century, powered machinery, farm 
equipment, the Stanley Steamer and 
trains that crossed the country. The 
simplest was the single stroke piston 
engine—power occurring when the «4 
piston moved in one direction. Kit has [+E 
everything needed to recreate a work- Yi 

ing replica — from crank shafts, cylinder, 

piston, boiler parts, nuts, bolts, gaskets, "^ 


E LS 


Mini-Vac, The Powerful Micro Cleaning System 
For Your Fine, Expensive HN 
Dustand dirtistheenemyof <= 
your camera, lenses. stereo. 
computer, typewriter ane d / pm 
office machines. This pow- a A S a 
erful micro cleaner nS pow. Bag — a 
minute dust particles fram ee ck ae 
hidden areas. Comes with EN X oe 
wands for getting into hard- 
fo-reach corners, cloth bag 
and 2 soft brushes. haah te, a e ay Mob Ale incl. ). 
Add $2.50 for postage and handling 
Nutty Magnet Balls Jump, Wiggle... 
And Defy The Law Of Gravity. 
, Theres no end to the imaginative things you can 
— o with these magnetized “marbles”! They roli 
in crazy directions, making for a wild game of 
marbles! Great entertainment at parties; a fun 
way to teach children about magnetism. Pack- 
= age of 4 balls. B60,508 $2.95 
Add $1.00 for postage and handling 
Powerful s, Inflator Pumps Instant Air— 
——- a When And Where You Need It. 


x ^ A must for every 
E mc X salety-minded motor- 
= — ——. ist. Deluxe Mini Air 
^. Compressor de- 

Biol] livers a full 150 psi 
Vol air pressure — 
— enough to infiale 


'! to operate. The 10 ft. 


n cars cigarette lighter. 
Set the desired air pressure and snap the air hose 
into your tire valve. The inflator will automatically 
stop when the preset air pressure is reached. 
And, you save on costly service calls, gas mileage 
iS increased and tire wear is reduced with properly inflated tires. 
Many other uses too — inflates bicycle tires, sporting equipment 
inflatable boats and air mattresses. r 

Add $2.50 for postage and handling BB34, 071 £24.95 


Jt j 


Tin TN Bag For Hobbyists, Modelmakers. 


^" (37. Our inexpensive 
“Lx, motors can make IP 

e wheels go round, gE% 
propellers turn. 


B their load and the supply Unlimited a dra 
Pus pei, away food for ine 1 applications. ROU re =< rt 
ole colony. BB70,295 $17.95 3) Have fun by sila ot j aes. 


82.5 50 v postage and nandi TA 


e | 
- Easy To identity Stars In Th In The "T With | 
,--» <- Rotating Star/Planet Locator. | 
-| Hand y chart shows location of 1500 stars 
and Mer imatana amd eat On atariy 
time Plott ed by astronomer George | 
Lovi. With 16 page booklet of instruc- 
tions and simpiified celestial drawings. | 
4c) B sve" chart, 889227 $2.50 | 
Aag $1.00 fev postage and handling — | 


Lu 
adiometer...A Space Age Sphere. PH 


E fascinating to watch the delicate vanes 
hin this 5" pracision-made sphère spin 


bier and faster illustrating the basic prin- n 

le of sotar heating When ight Strikes the oe be 

pes it transfers heat, and the vanes begin ME ! 
move. Works from direct sun ight of ar- j! pau i 


a] hght. An attractive "conversation 
pce” for your home. Add $2.50 postage ps mp 
handing | Reg. $5. 95 BB60,082 e 95 p 


Bars That Glow In The Dark Turn Your | 

, Bedroom Ceiling Inta The Night Sky. 
Assortment of 250 lumi- 
255 Y *| — nous Stars that glow in the 
ok ANM dark on ceiling or wall. Light 
ia child's raam with te beauty of glowing stars and have Tun 
h astronomy. Easy tà apply decals glow after exposure to 
t. Gomes with star chart and instructions to recreate the 
| Dipper, Milky Way and the heavens BB9521 $3.95 


+ Be. 50 postage and handing 


a 


Lift up ta 200 fs, Fun fo use argu nd docks 

, and bridges. A must for a boat, it helps | 
retrieve metal objects that fall overboard. 

i Youll be amazed at what you pull up. Wit. 

| 2|hs., measures 4x 333x304 "Made withia 
Poly-Vinyl Chloride coating to resist cor- 
HD rosion and chipping. BBT1.135 $26.95 


for postage and handling 


u'd Almost Think Dur Whistle Was The Siren 
ail Heard From A Police en. | 


5 superb w ihi: sta 
Mduces a loud, = 
Bn-type wizzing ` 
g rom a delicately 
anced mechanism c hy skilled Brit e makers 

7" extended bell pie (ves extra amplification per at 
fling events, for hi e nders - amore on the move 

! $2 50 for postage and handling BB35,988 $24.95 | 


Add S2 50 


——— 


ud 
zh whi 


tion to your science fair 
projects, demonstra- 
tions and experiments 
with this special buy of == 
20. 1" motors with 4° s 
long shafts and 2 wire =% =i r D ee 
leads. 20, t" motors BB1304 s 35 mu 
Add $2.50 EN 50 for postage and handling ra 


i m 
i Mi ME 


Flying Bird 

From Franca. 

“This marvelous bird will bring 
hours of fun. Has a 15" wing- 
span and can fly up to 40 ft 
high and a distance of 150 ft. 


Re. P nr 


| Power is supplied iy twist motion of rubber band. Adjust tor 


| Add $2.50 for postage and handling = —— Gea o^ 


| 


{your auto tire. Simple Œ 


cord plugs into your | 


Aquarium Sea Magic That Does 
Not Take Up An Ocean Of Space. 
Mini aquarium is a beautifully fashioned accent 
piece for home or office. Pump and airhose are 
Cleverly concealed in the 6° square walnut fin- 
ished base. Aquarium is 13" tall. Unbreakable 
circular acrylic tank. Includes 110V air pump, 
aquarium gravel and green AA you ou $109 D 
add are the fish. 5 

Add : $2.50 for postage and handing 


|< Now You Can Enjoy Seeing Your Old Home 
(x, +! Movies And Slides On Television. 


EUIS -h 


omi NJ 
FN BN v E TS, 
A E. } | ih = 
eg EIE 


it's easy and inexpensive to convert your home moves and 
slides to videotape. Just place your movie camera or slide pro- 
jector and focus the image onto the mini-screen of the Tele-Cine 


Y=) converter Aim your video camera inta the lens, focus and start 


recording. Bus" x 51o” x 4° Screen is 3 x 37 
Add $2.50 for postage and handling BB33, 528 $54.95 


Mw Fw. Water TUNE 


This | tiny pump can pump a 
pint per minute with a 12" _ 
high flow. Ideal for tempera- — ; 3 
ture contro! and circulaton ./ ^ 

of darkroom chemicals, table fountains. motel waterfalls water 
filtration and more Can be used in either direction and is selt 
priming. Operates on 2 flashlight batteries (not incl.). runs up 
to 48 hours before battery change is required. 4" tube incl 
Add $2.50 for postage and handling BESO, 345 $6.95 


Here's An Emergency Radio/Flashlight — 
That ew Needs Batteries Dr House Current. 


When power failure strikes, and your 
batteries go dead, Dynamo Radio 
Flashlight comes fo the rescue. A 
unique, Self-contained hand-crank 
ebd provides sufficient power 
or hours of important AM/FM radio 
emergency information and a power- 
ful bright light from its flashlsght. A 
handy tagalong (without any emer- 
events, camping or on vacation. Add $2.50 
dling. Reg. $39.95  BB35,420 $34.95 


JEL sporting e 
—7 and 


Fun And Intriguing! You'll Play For Hours 


With These Colortul Magnetic Magic Marbles. 


Build à mountain ar odd geometric pat- 
terms with these fascinating, high impact 
plastic marbles. Each mar lg has both a 
negative and positive pole. A challenge to fae 
your imagination. Fun for youngsters. @ a 
adults, too! 20 marbles per package. 
BB34,968 (Package of 20) $3.49 
BB27,898 (Package of 100) $14.95 

Add se 30 for postage and handling 


Easy To Make Your Own 
Transparent Filters For 


NEC mu Vibrant colors for striking photo- 
d ya effects. Heat resistant. 0.0005 
10 thickness. A practical alternate 
5 expensive ‘store bought filters. 
i ; Available in sheets or booklet. 
T Booklet of 44 sheets, each a different color 
Booklet: 1V2x3'A" BB40,675 $5.95 5x8" BEGO 403 $32.95 
Available in 20x24" sheets (specify order * below) — $8.85 
BB82,010 Gold Amber; BB82,039 Dk. Urban Blue; BBB82,031 
Daylight Blue; BBB2, 034 Dk. Med. Blue; BBB2, 038 Lt. Med. 
Blue; BB82,000 Frost; BBB82,040 Lt. Gr; 'BB82, 041Med. Gr; 
BB82,043 Yel. Green; BB82,004 Med. Lemon; BB82,012 
Orange; BB82,029 Med. Purple; BB82,015 Med. Red. 
Add $2.50 for postage and handling 


Watch These Colorful Magic Rocks Grow a 


up. down, swooping flight. Made of eye mylar. E | To 4 Inches Within An Hour! 


polypropylene with rubber baak 


YA Duplicate Most Any Object 
bas il With Multi-Use 
gu Rubber Mold Compound. 


wd S2 50 postage and handing | 


T Make replicas of most any object. duplicating | 


figurines and more. Form flexible, durable 
|| molds. Use with plaster or expandable foams. 

Quart Size. BB42,445 $15.95 
Add $2.50 for postage and handling 


Worlds Smallest Fluorescent 
Blacklight Fits In Shirt Packet. 


This mini biacklight will detect check forgeries by 
illuminating bleaches — shows where fluorescent = 
inks are used in art forgeries = ideal for rock and . — 
mineral collectors — perfect for night hunters of 
bugs and butterflies. 20i x 3a x 7; weighs sake 
342 oz. Hequires 4 "AA" batteries (not incl.]. 
4 watts. BB35,485 $29.05 
Add $2.50 id uni and handling 


w 10 Foot Solar Dirigibles 
/ Fly in The Sky When 
Exposed To Sunlight. 
These 102 ft. ud solar shut- 
— fle dirigibles will fly over houses 
‘(> and trees when exposed to the 
^! sun. Weighs only 2 ounces. 
iae 2 Solar Dirigibles BB35,889 $9.90 
PRE $2.50 for postage and handling. 


AE 


the finest detail- coins, medallions, charms, | 


| tinental U.S. Employs mutually in- 


| display of rainbow colors in ihe clear 


| Add $2.50 for postage and handling 
| Great AM Radio Reception With Select-ATenna. 


| into à powerful receiver. Used in 


Colorful assortment of magic rocks will = x € 
start to grow within seconds of planting r 

in our ‘growing Solution’ They'll create 
à beautiful underwater rock formation 


plastic hexagonal aquarium. Complete ity! 
with rocks, aquarium, MEM i ig THECA 
ing solution. 

Add $2 50 for CIN and handling 


a 


- Nostalgic Miner's Lantern 
Will Brighten Your Night. 


ae. —- This true authentic reproduction of a 
" coal miners lantern of a bygone era 
— will add charm to your study or den. 
Handcrafted in solid brass, the carbide 
~- lantern and 4" reflector produces an in- 
credibly bright light. Starts easily with 

the strike of a tint, uses carbide fuel (comes with a2 Ib. fuel 


supply). Measures 54%" tall. 
BB34,744 $24.95 


Listen To Station WOR N.Y. When In Boston. 


Youll now get excellent radio recopiar on all. AM stations. 
Select-A-Tenna tums your AM radio 


Alaska to pull in stations from con- 


ductive coupling. Mini-jack and 
plug with 50 ft. of hook-up wire. 
10%" dia. BB72,147 $39.95 "Y 
Add $2. 0 for postage and handig. 


No Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise 
in oe original package and we will cheerfully refund your money in full. We back our products! 
Our 30 day unconditional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 2102, BB10 Edscorp Bldg., Barrington, NJ 08007 


$29.95 | Miniature Water Pump For Photo Darkroom, | 


“I= | This graceful, artistic mobile 


| 8 hour assembly time. Fully 
| posable, universal movement 
| and extension/flexion. Can be 


| hood, 110 V. BB35,987 $29.85 


SC CN 


The Human | Make Your Own Personal Solar Music Box. 
Plays A Merry Tune, Powered By Heat AS ce: 


f 


| d. Skeleton. 


E -_ From A Light Bulb Or The Sun. 5*5» 53: 
À DA, Create your own music box wath "ER Sia 
| E= EAM ie nA, this precision, mini movement, PN RIT. 
1) SS h powwered by a 400m4A solar cell. i 
> f ; YT des Ta x 1787 4" wire leads Ja z A AT a 
DAZ f Choice of 5 tunes. Each $10.95 N Y 
aH NN BB35,218 “it's A Small World” — EPA |) AR 
UO NW BES. de Mamor” From “Cats amd V N= 
Lifa-size skeleton madelis afas- | PER. Eat g Ü - - Ph 
cnaing project, Each part ìs | Singe: BBSS2 Lave Sry” à ys 
anatomically labeled. Sturdy | BB35,217 "Lara's Theme (please specity) 


Encapsulated solar cell, protected cell to drive above mowe- 
ment. 134" x 2787 36" leads. BB35,387 $8.00 
pe se 2 for postage and handling 


. A Simple Touch, Your Lamp Is Lit! 
A Another Touch, Your Lamp Gees Off! 


r Fantastic! Works on all lamps. No 
Eh more fumbling in the dark for the 

=F light switch. Gives 3 levels of 
brightness from amy incandescent bulb. To turn 
on your lamp, a simple touch as a night light 
twice for half brightness; three times for 
full brightness. The taurth touch turns if off. UL 
listed. BB35,997 $17.95 
Add $2.50 for postage and handling 


This Clever Gadget Will 
Tell You How High You Are. 


Whether you're driving cross country or 
hiking in the mountains, thas Altimeter will 
tell you how high you are. Shows elewa- 
doors or aut with the movement | bon from sea level to 15,000 feet. Can be V 
ol a gentle breeze or a gentle pull | mounted to dashboard with self stickun 
onits counterweight. Hand deco- | tape (inel) or has pre-drilled screw holes. Also nas built-in 
rated. weather resistant barometer. With case for hikers and bikers . $24.95 

967 $14.00 | Add $2.50 for postage amd handing. BB34,544 $19.95 


cardboard paper ancien. 


used for classroom ar science 
project. BB35,966 $49.95 , 
Add $2.50 postage & handling 


Follow The Seagull. Of The 


= Ff 


seagull has 3612" wide wingspan 
and goes into elegant motion in- 


Ax? 52.50 postage & handing 65 Piece Lab Set Assortment— Special Buy! 
"Stop And Go" Blinking A super bargain every 
Light Is A Hit In Any chemist can use in the 


lab and at home. Its 
surplus, but brand 
new. Giant assortment 
includes test tubes, 
vials. measuring cups, 
bottles with caps, flasks, beakers, pipettes, squeeze ottles 
and more. Assorted sizes and quantities. BB35,474 $24.95 

Add $2.50 for postage and handling 


Den Or Child's Room. 


X AT, 


EM 
Hl 


Pocket Pointer — Handy Aid For 
Teachers, Lecturers, Executives. 


Here's a handy accessory for teachers and 
executives — unbeatable for pointing to high- 
lights on movies, charts, blackboard lessons, 


Su TER 


Adds exciting dimension to any 
room, college dorm or as à super 
retail store display. 18" light 
blinks yellow, and green 
at random. Wood frame, vinyl 


«— EXTENDS TO 25" —» 
demonstrations. Extends to 25; collapses to only 57 Chrome 
with pocket clip and pointer cap. BB35,965 $3.95 
Add $1.00 for postage and handling 


Protection From Would Be Attackers With 
Authentic Lape Mile Scotland Yard Whistle. 


nne rr 4, The modern day version of the 
[»n famous 1870 Sherlock Holmes 
= reed whistie, made in England. 

EE You'll feel more secure in dan- 
gerous argas with your personal alarm that produces a pierc- 
ing sound with a 1 mile range that would prs would be 


Add $2.50 postage & handling 


| attackers. Brass, nickel plated. 18 $5.95 
i Add $2.50 for postage and handling 
Here's a unique way of observing | Digital Thermometer Reads  , ee d 
insects and specimens. Acrylic | How Cold It Is Outside. EE RE 
boxes have a magnifier built ds rus FEN è 
into the cover, Available in 2 sizes, TUIS UN THE aco TRI MU Fi ITIN 


ein your home and outside, too. Can 


zz [3 [ben S mauni ted | ust extend the 310. wire 


| "omne SENISMETR sensor out tha w ndow and close the win- 


packed in bags of 25 boxes. 
1" square box with 4X 


magnifier — BB35,048 $11.95 | dow. Operates on one 9V batte (not 
15" square box with 3X ~ incl.). Gives readings from —40°F to 
magnifier 8B35,049 $22.95 | 199°F measures 2x3x2'4" Reg. $24.95 
Add $2.50 postage & handling | Add $2 50 for postage and handling BB34,005 $19.95 


Cannonball Whistle Recreates The Authentic 
Five Chime Steam Engine Sound. 


rege polished all-aluminum train a 
whistle will take you on a trip to yesteryear 

when the steam engine train was king 
Sv" long. Weighs just three ounces. sf 
Makes an excellent gift tor railroaders of < 

all ages. Includes instructions on how to 
simulate train hiss and other train sounds. 


fm ORDER BY : 
8! “PHONE 


Cali (609) 573-6250 
Use VISA, MasterCard, 
Diners Club, Amer. Exp. 
or Carte Blanche. Call 
anytime, 24 hours a day. 
Mast orders shipped i 
within 48 hours. | 


BB34,618 $24.95 
Add $2.50 for 
postage and hamding 


Se ee — — — — — — — a-—— — — ee — M— E —— X — M ae —— — ee I ee 


r misters 
Edmund Scientific Co., Dept. 2102 


1 
m | 
Edmund d Scientific i BB10 Edscorp Bldg., Barrington, NJ 08007 | 
= i Method of Payment STOCK NO. | QTY. | PRICE | 
id Check enclosed . i 
j 8 MasterCard I 
| L American Express I 
| OWSA I 
| ©) Diners Club 
C Carte Blanche | 
| = mpl IE i Exp. Date l 
LEP" - aim TOTAL PRICE | 
| Card Number | 
| SEN D FOR i O SENDFREE Add Shipping Charges, i 
c us |  60PAGE 
| i CATALOG = 'n NJ Add 6% Sales Tax i 
«| i | 
Total Enclosed 
| 
60 PAG z | Signature | 
[| 
CATALOG |: | 
| : i Mame i 
Thousands of exclusive, Mi | 
unique and exciting values. 81 
Something educational, MI address t 
fascinating and useful for Bii | 
every hobbyist, gadgeteer, M1 i 
student and educator. i MEE a nn I 


Be Your Own Boss and Make 


$30.00 
AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you've got to get the FACTS before you can 
get started. So write NOW for your FREE Lifetime 
security Fact Kit. It's yours to keep with NO 
OBLIGATION. 


| CASH IN ON 
YOUR SKILLS 


Earn Big Bucks 
In Your Home Or 
Garage! 


Users Report 
Earnings Up To 
$75.00/HR And 
More. 


Do quality, precision work 
just like the big shops. 


Mow you can run INDUSTRIAL 
220 volt 3d equipment in your 
home on 220 volt 10 power. 


Do it yourself "PHASE 
CONVERTER KIT" is 
simple and fun to put 
together. 

(Approx. 3 Hrs. Req'd) 
COST 
$50.95 
$68.95 
$79.95 
$79.95 
$580.95 
$99.95 


PHASE CONVERTER 


Send check or money order to 

Cll 

521 West 90th St. 

Minneapolis, Minnesota 55420 
INCLUDE: Name, Address and Model * 
Add $5.00 shipping and handling. 
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"- send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


a ee eee eee CEN NM UN UN 
The Foley-Belsaw Co. 
20333 Field Bldg. 

Kansas City, MO 64111 
C] YES, | want to know more! 
Please rush my FREE Lifetime Security Fact 
Kit . 


City State Zip 


) 
Area Code Phone 


AMO TIER eke sl 


FACTORY DIRECT 
GRANDFATHER CLOCKS 


Do-It-Yourself Clock Kits 


Prices $ 
= § 


(including movement and dial) 


OR 
Completely Assembled 
and Finished 


e Solid 3/4" hardwoods: 
black walnut, cherry, oak 

e Heirloom quality 

® Solid brass West German 
chiming movements 
and dials 

9 Easy to assemble kits or 
completely assembled 
and finished 

e Money back guarantee 


SEND $1 FOR 
32-PAGE FULL 
COLOR CATALOG 


c) EMPEROR 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 2119, Emperor Industrial Park 
Fairhope, Alabama 36532 € Phone 1-205-928-2316 
| am interested in O Finished Clocks 
O Do-it-Yourself Kits 


Name 
Sire aaa aaa 
City . 


| | 
(please print) 


AURORA AWARD WINNER 
MOST ENERGY EFFICIENT RESIDENCE 
American Ingenuity has developed an advanced building 
method for geodesic domes, Kits contaln component 
building panels of  steel/fiber reinforced concrete 
bonded to polystyrene foam Insulation, Also aval lable 


screen dome kits. Send $5 for a planning kit. 


AMERICAN INGENUITY, INC. 
5500 Harlock Road, Melbourne, Florida 32935 


JÆ" . BE A BOOKKEEPER 


If you are bored with your present job, 
brand new skills in Bookkeeping and 
General Accounting could be for you. 
Learn at home. Full or part-time. 
send name, address for free booklet. 


COMMERCIAL TECHNICAL INSTITUTE, Dept. 311-106 
1500 Cardinal Dr., Little Falls, N.J. 07424 


‘GERMAN 
W.W.II 


IN PARENTHESIS 
HELMET MONEY BACK IF 


(ORIGINAL-Repainted) NOT SATISFIED 


COLLECTORS! SEND FOR FREE CATALOG 
W.W. Il Medals, Civil War Hats, Flags, etc. 100's of items 


The COLLECTOR'S ARMOURY, Inc., Dept. PS 
B00 SLATERS LANE, P.O. BOX 1061, ALEXANDRIA, VIRGINIA 22313] 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


EASY-TO-ASSEMBLE- crs 
In Stock for Immed. Shipping or Pick-up. 


eS $49 F.O.B. Broomall, PA 


for a diam. . 

(hts. 8' 1V2" to B’ 92") 
Comparable savings on diams. from 4' to 7’. 
Kits available to fit any floor-to-floor hts. 


| Now! 
Showroom & 
Warehouse | 
locations in: 


Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 


Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 


| © The Iron Shop 1977. '82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmaninip: We believe it! 

a OR WRITE FOR FREE BROCHURE: 


Our Tel: (215) 544-7100. | 
| Name | 
| Street | 
rr — CER EE Zip | 

L. « | 


THE IRON SHOP 


MANU IFAC TURERS 


pie 


Super 
Savings! 


SUPER TOUGH 


Heavy Duty Log Splitters 
SALE! 


$729.00 
24 Ton, Low Profile, #1142......$11 79.00 


* Comes with 2-stage pumps, heavy duty slides 
& beams and large oil tanks. 


Gas Engines 
| Always the Lowest diia 
And the Largest “alec 


Engines 
Horizontal 


5 Hp. Tecumseh *4" shaft, €6051.........$134.95 
5 Hp. Briggs, 34" shaft, #6052.............. $139.95 
B Hp. Tecumseh, cast iron sleeve, 6081.$192.95 
8 Hp. Briggs, 1" shaft, *6080.............. $223.95 


10 Hp. Tecumseh, cast iron sleeve, 6010$21 9.95 
10 Hp. Tecumseh, elec. start, #60101...$259.95 
3-20 Hp. Horizontal & Vertical engines available at 
SUPER LOW DISCOUNT PRICES! 


Send For 
Your FREE 


Call 


1-800-533-5545 today and... 


Ideal for home- 
owners,farmers 
| contractors & 
vacationers. 

1 YearWarranty 


Lod ‘Splitter F Pa Ha ES 
11 Gpm2 Stage Pump, #1012........ $83.95 
13 Gpm 2 Stage Pump, #1053........ $113.95 
16 Gpm 2 Stage Pump, #1056........ $126.95 
22 Gpm 2 Stage Pump. #1017........ $219.95 
Standard 4-Way Control Valve, #2010 $41.95 
Auto Detent Valve, #2020................ $47.50 


Generators 


4000 Watt. 8 Hp. Briggs. 35 amps w 120V 16.6 


4x24x2" Welded Cyl., #902424...... $99.95 amps @ 240 volts. List $1009.00. Items 16402 

5x24x2" Tie Rod Cyl., 4909524....$182.95 SALE! $397.95 

Much Morein Stock at Low Discount Prices! 4000 Watt. w/elec start. List $1143 Items 16403 
SALE! $474.95 


5000 Watt. 11 Hp. Briggs. 42 amps e 120V 21 

amps fa 240 volts. List $1174 00, ltem# 16404 
SALE! $579.95 

5000 Watt, w/elec. start. List$1299 Item? 16405 


| All are at continuous watt rating $679. 95 


(1 Year warranty on Above Generators) 


CHIMNEY CLEANERS 


Fits This Size & SALE! 
Item Type All Sizes In phe Price 
1540 Round 6.7 SB. 1:$16.75 List $349.95 
1541 Square 6.7.8.9" my 
1542 Rec Minuit 6x 10.7 x it i x 12 $16.75 Items 1257 | SALE! 
9*11,10«1.. $16.75 Ship Wt. 222 Ibs. $1 79.95 


4’ x 8’ Folding Trailer 
Features: 

© Heavy steel frame with tough baked on 
© enamel finish 
© Leaf spring suspension for smooth ride 
e Reinforced tongue for added stability 
e 1%” ball hitch 
9 Stake pockets so you can add 2x4 stakes 
e Popular 480 x 8" high speed tires with 
9 4 bolt wheels 


mmo uz AM un 
E 
Trailer Pa rise ! 
High speed hub & spindle set, 2000 lb. capacity. 4” 
bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps. 


tapered bearings, lug bolts & cotter pins $34.95/set 


High speed trailer wheels & tires. Fits all 4 hole boat 
& snowmobile trailers, 


tem Size Ply Cap Sale tire only e Steel tenders 

1211 400x89 4 590lbs. $19.95 $15.95 @ 4 solid rubber easy rolling casters 
1212  570x8 4 715 lbs. $29.95 $24.95 8 All lights & reflectors included 
1246 480x12 4 780 Ibs, $32.95 $24.95 9 : 


SALE! 


(must go truck freight collect) 
Trailer springs. 134" wide w/eye center of 25's" 


Item Capacity Springs Leafs Sale Uti lity Trailer 1 9.95 
1250 1000 Ibs. 2 2 $20.00/pr. Complete road ready kit. Easy assembly with basic 
1251 2000 Ibs. 2 3 $22.00/pr. tools. Load capacity 1060 Ibs. Bed size 40" x AB". 
1252 3000 Ibs. 2 3 $25.00/pr. Includes fenders. List $279.00. Items 12542 


(will ship 4B states for $30.00) 


| Sinale Spring Set Shackle, Items 1255  $9.50/set, i; t „OC 
Northern= ee 


In Mn call 612-894-8310 


Prices Expire 
11/30/86 


ydraulcs | 


Dept. 64630 ! 

BO1 East cite Road, Box P 219, Burnsville, Mn 55337 
Call our order dept. at 1-800-533-5545 

N.C. & S.C. residents. visit our Charlotte store! 


Phone Orders 
Monday-Thursday 8am-8:30pm 
Friday & Saturday 8am to 5:00pm 


We Ship UPS, Bus or Truck 


BARREL STOVE KITS  ,, a 


I STANDARD KIT, 100% cast iron and will — * 

| convert any 55 or 30 gallon barrel drum , 
into an efficlent and economical wood 

l burning heater. A SUPER VALUE! ; 


l| #15056, Wt 32 Ibs. List$49.95....$19.95 | 


' DOUBLE BARREL KIT, when used with ` 
above kit will convert it into a double 

g barrel stove. The secondary gases are 
trapped and create greater efficiency as 

A they travel through the top barrel. 

B #15057, Wt 19 Ibs, List $39.95.....$12.95 


o ce 


Your home 


workshop 
can PAY-OFF 


START 
YOUR OWN 
E 
Earn Extra Income | 1 
Right At | ; BUSINESS! 


3-IN-1 
Power Feed 
Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 
The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 

contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many ichs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


30-Day FREE Trial! exciting acts 


NO OBLIGATION-NO SA SALESMAN WILL CALL 


RUSH COUPON  ‘OLEY-BELSAW CO. 
LEE WO 


Foley-Belsaw Co. 


90907 Field Bldg. 
Kansas City, Mo. 64111 
[] YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
> for a 30-Day Free Trial right in my own shop. I 
1 Address 
i iei ricca 
L 3 State zip 


understand there is Ne Obligation and that No 
M GEM GEB ANE ANDR <a 


Salesman will call. 
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: : 3. Warm 
y because energy-saving because 12-HR wood load 
| design heats your basement. heats all night long. 
12. Warm Rooms j 
t3 | 
8 because it’s a full-time, Stan ions 
Dun heating automatic operation. 
5. Fuel Choices 


TRUMARK * 
225 YD. RANGE! 
THE ORIGINAL 


New Handle Holds Ammo 


AT DEALERS OR ORDER DIRECT ............ . POSTAGE PAID 
ALL — FS-1 FOLDING SLINGSHOT WITH WRIST- BRACE 

$15.00 B RR-| REPLACEMENT BANDS & LEATHER POUCH 
TOTAL SA50 70 ROUNDS 1/2" TRACER BRAND AMMO 

NO C.O.D. [FOREIGN ORDERS ADD $3.00 FOR AIRMAIL) 


TRUMARK SLINGSHOTS: P.O. BOX 1517 R, BOULDER, CO. 80306 USA 


| The LONGWOOD Furnace — | 


5 Ways Better 


Than A Wood Stove! 


let you heat with wood, 
oil, gas or combination. 


Pisis LLL PT 
| A 
E 1} r — = id V - elect! ; 
NES] Send TODAY for 
AS in |= T= FREE LONGWOOD 
i Literature! 


GARDEN WAY MFG.CO. Dept. A407 
102nd St. and 9th Ave., Troy, N. .Y. 12180 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


p= EI Ff oy a fe gg eg a l 


= 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


Got a Minit? 
Make 
a Button! 


with 
Badge A Minit 
It only takes a "minit" to enter : 


| the fast and easy, fun and prof- 
| itable world of button-making 
with Badge-A-Minit. These 
24" plastic coated buttons 
are fun to wear. fun to make 
and easy to sell at flea mar- 
kets, fairs, conventions, 
sparting events, or any- 
where people congregate. 
Supply buttons for 
community events. 
school clubs or churches. 
Button parts cost only pennies each, 
finished buttons sell for much more. 
Only $26.95 gets you started with tveryiting you need to 
make buttons. — 


catalog PLUS a FREE 24 page book full of 
button-making ideas from Badge-A-Minit. 


GUARANTEED 


Badge-A-Minit Ltd. Dept. PS1086 
348 North 30th Ad., Box 800, LaSalle, IL 61301 f) 
(B15) 224-2090 | cea 


L. SEND ME FREE the cata and idea boo k! 
.. YES, SEND ME the Badge-A-Minit starter kit for only $26.95 
plus $1.75 shipping (IL. residents add $1.62 tax) 


[I Visa ; | MasterCard 


Credit Card No 


Exp. Date Signature 


Name 


Address 
City 
State 


30 Ways to Help 
you Qualify for 
the Job You Want 
| Get your Specialized Associate 

Degree or Career Diploma 


Without Attending College 
...at Home in Spare Time! 


making career...even get a degree if 
: a want...to help you get a better 
job. Find out what you need to know 
about any one of these programs with no 
obligation to buy anything, now or ever. 
No salesman will call. Just check the one 
program that interests you most. You will 
receive free facts, color brochure and 
information on employment opportunities. 


No need to attend a College or University 
to get your Specialized Associate Degree 
or Career Diploma 

Compare your present salary with the kind of 

money you could be making in any of the 

careers listed below. Whether you want an 

executive career or whether you want to work 

with your hands, now you can train at home 
| through independent study. 

It's easyl...It's fun! 
You learn from specialists 

You need no previous experience for any of the 

courses listed below. No need to change your 

daily routine or take time from family or job. 

And your instructors are as close as your tele- 

phone. Our staff of educators, consultants, 

administrators, authors and distinguished 

instructors are specialists in home-study train- 

ing. So whether you choose an ASB or AST 

Degree or career training wee to a Diploma, 

youll be a "class of one" with your exams 
| graded by experts who offer comments and 
| Suggestions whenever needed. Call or send for 
free information on the career field that inter- 
ests you most and how to train for it. 


CALL TOLL-FREE 


1-800-228-5300 PCS96 
Call anytime—Operators to take your call 24 
hours a day, 7 days a week. No cost. No 


obligation. l 

OR MAIL COUPON TODAY! 
NIS International Correspondence Schools | 
| Scranton, Pennsylvania 18515 Dept. PCS96 


Send free facts on how | can study at home for the 
career | have chosen. No ons ton. No salesman 
will visit. CHECK ONE CAREER ON 


Ni: its easy to train for a money- 


SINCE 1891. 


ASSOCIATE IN SPECIALIZED — ASSOCIATE IN SPECIALIZED 

BUSINESS DEGREE TECHNOLOGY DEGREE 

PROGRAMS PROGRAMS 

C] Business Management C Mechanical Engineering 

C Accounting nology 

_] Business Management O Civil Engineering Technology 
with option in Marketing D Electrical Engineering 

| | Business Management Technology 
with option in Finance L] Electronics Technology 

REER DIPLOMA PROGRAMS 

C Computer rj remming C] Electrician 

[] High Schoo Police Science 

L] Ga pg unm Cooking - Art 

" Microcomputer Repair O Small Business Management 

C Auto Mechanics E Wildife Forestry Conservation 

" Bookkeeping O Diesel Mechanics 

O Hotel’ Resta rant Management O Gun Repair 

O Drafting z Moon air 

O Air Conditioning & C Surveying & I & Mapping 
Refrigeration 

[ Electronics P Veren nary ssistant 


Agent 
These courses are offered by cS an nm North American 


a a a a a A a E T aT pee ee | 


Correspondence Schools. 

Name Age 
Address Apt. # 
City/State/Zip 


— 


i 


EXCLUSIVE FORMULATION USED BY AIRLINES—NOW AVAILABLE TO CAR OWNERS 


Glass Shield" KEEPS ALL CAR WINDOWS 


PERFECTLY CLEAR AT ALL TIMES... 


GLASS SHIELD utilizes the formulation 
now used by most commercial and private 
planes to insure a perfectly clear windshield 
regardless of how foul the weather. 
WORKS LIKE MAGIC 
You'll be amazed as you watch the ele- 
ments hit your windshield and actually roll 
and bounce off every area of glass. It's not 
magic... it's GLASS SHIELD! 
IMPROVED FOR CAR & 
BOAT OWNERS 
The plane formulation was enhanced by 
adding ingredients that not only prevent 
snow, sleet and ice formation on cars, but 
also grime, dirt, bugs, tars and salt spray 
from adhering to your windshield and all 
glass areas, including side mirrors. You can 
now drive in the worst of weathers with the 
assurance that you'll enjoy even clearer vis- 
ibility at all times without even using your 
wipers. AND, because GLASS SHIELD 
protects the entire glass area of your car, 
you enjoy far greater visibility than merely 
depending on your windshield wipers. 
Clearer and wider visibility insures elimina- 
| tion of "blind spots" and provides greater 
. protection against road accidents for you 
and your family. GLASS SHIELD is made 
by the manufacturers of famous 
GLO-SHIELD, America’s finest car finish. 


AS SEEN ON NBC-TV 


David Horowitz’ Consumer Report Show? 


IT REALLY WORKS! 


© 1986 NC CORP 


Tr "ua ert ma 1 
a pa'i n a eta 
=| VULP a ac. 2H 
` sry a 


Howe Co., Dept. 534 
10-10 44th Ave., L.I.C., NY 11101 


Please rush me A bottles of GLASS SHIELD 

(a $7.95 (2 for $13.90, 4 for $25.95) Add $1.00 per 
order for postage & handling. N.Y. residents add sales 
tax. Enclosed is check or M.O.for$ — 1 or 
charge tomy [] VISA [] MASTER CARD 


No o ë or pros TR 
NER A LL rre rcm Pd Marce eec Le E C ee 
Address —— — ———— 

City 

State By s 


=e 
Ill, 


Ur 


Have all the pure, fresh water 
you want 
FREE! 


You can drill 

a water well in 
your backyard 
next weekend! 
Over 99,000 
home water wells 
drilled this easy, 
low-cost way 
since 1962! 


"CALL TOLL-FREE 


4 -800- 821-7700 
(Ask for Operator 5117) 
Or Clip Coupon and Mail Today! 


| je) | Anderson Road 
Opelika, Alabama 36802 
| Please mail your FREE Brochure. 
| Print Name 
| Address 


City’ State, Zip 


DIESEL POWER 
THAT 


FEELS GOOD 


GM 6.2L TURBO — 
FORD 6.9L TURBO ALSO AVAILABLE 


e THE ONLY TURBO SYSTEMS 
EMISSIONS LEGAL IN ALL 50 STATES 


e UP TO 50% MORE HORSEPOWER 
e 12 MONTH WARRANTY 
e DEALERS NATIONWIDE 
| e YOUR POWER SOURCE "SINCE 1958" | 


DANIS. 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 
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- Sawmill | 


The Only 
ONE-MAN 
PORTABLE zz INS 
SAWMILL Of its Kind In The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important build- 
ing projects. The Foley-Belsaw goes right to the 
trees and turns out smooth, true-cut lumber... 
even beginners get excellent results. Just one 
man (no crew needed) can easily cut enough on 
weekends to save hundreds of dollars over high 
lumberyard prices. For power use tractor PTO 
or other low HP diesel or electric unit. Factory- 
direct selling keeps price low, and convenient 
time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 
"GPA, roeyBelsawCo. — z——— 
j 30676 Field Building 
Lumber". I understand there is No 


Kansas City, Mo. 64111 
Please send all facts and details in 
| Obligation and that No Salesman will 
-— call on me. 
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your FREE BOOK "How To Saw 


Name 
Address 


-—— å  —— —  —— — —— ———  -— -— —— c — —— —— C —— c H-— A—— —— ——X a X — 


Popular Science Indexes 
Box 2027, Latham, N.Y: 12111 
Enclosed is a total ofS pale or money order) Please send 


| [85i 1 B4 ; T83 [ T82 [ T&1 [ T80 T] 
TFE CVI? TU) T6 LTTS F174 PA 73 [172 


($1 75 each) [ ]AII 14 indexes (1972-1985) for $14 [ Five indexes $5 


Name 


Address 


ha ee eT RET E 
eniciuge postage anc handing Allow abou! 4 weeks for delivery ) 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 
Nothing is more frustrating than trying to 
find that article on the new super-smart cars 
or satellite TV antennas, or locating any 
other informative article or item that ap- 
peared in Popular Science in 1985. 
That's why you'll want a handy 1985 Popu- 
LAR Science Index. And to help you make 
use of your older magazines, or to find a 
PS reference quickly at the library, complete 


your set of indexes, still available from 1972 
to date. Fill out the order form above or a 
larger sheet and send with check or money 
order. 


HI-TECH 


SALES, LTD. 


STATE OF THE ART PRODUCTS 


PORTABLE 


GENERATORS 
AT WHOLESALE PRICES - 


1000 WATT CAMPING GENERATOR 


RETAIL 964900 


only $299 
1000 WATT CONTINUOUS POWER 
120 DUPLEX RECEPTACLE 
10 AMP 12 VOLT D.C. BATTERY CHARGING 
WITH LIGHT & CABLES 


SHUT-OFF SWITCH 
LIGHTWEIGHT—EASILY PORTABLE 


4000 WATT HOME GENERATOR 


" RETAIL $94900 


~ only $399 


4000 WATT CONTINUOUS POWER 

120 & 240 VOLT DUPLEX RECEPTACLES 
CIRCUIT BREAKER PROTECTED 
CONVENIENT CARRYING HANDLE 


STANDARD FEATURES—BOTH UNITS 


Power for Furnace, Sump Pumps, Appliances, 
Tools, Power Failures, etc. - (To Rated Watts) 
| Nationwide Service—1 yr. Limited Warranty 
^ Briggs & Stratton 4 Cycle Engine 
Spark Arrestor Lo-Tone Muffler 
AC and DC Circuit Breakers 
Quality Copper Windings 
Sealed Ball Bearings 
» Vibration Dampers 
Finest Quality, Factory New—Made in U.S.A. 
Hi-Tech Engineering and Design 
TO PLACE ORDER OR FOR MORE INFORMATION 
uu. MON-FRI BAM- 5PM - CENTRAL TIME 


TOLL FREE: 1-800-334-5959 
IN ILLINOIS: (312) 451-7550 


SHIPPED FREIGHT COLLECT + ILL. RESIDENTS ADD 7% SALES TAX | 


SALES, LTD. 
P.O. BOX 1567 


BENSENVILLE, ILLINOIS 60106 


End the pain of 
cramped feet! 

PROFESSIONAL 
à SHOE STRETCHER 


COPY & ENLARGE Patterns, Plans, Drawings 
FREE BULB & UP TO 25x’s BIGGER! 


CARRYING 
CASE PROJECTS SHARP 
IMAGES ONTO: 
Y * WALL 
| * WOOD 
* PAPER’ 
* FABRIC 
* SCREEN 


EXACT SPOT STRETCHING 


Why torture yourself? i" blessed, overnight relief the 
professional way. Enjoy a custom fit that will have 
your edu. fee dancing for joy! Gently stretches and 
widens tight shoes. Crafted from Genuine HARDWOODS 
with an E-Z Twist METAL HANDLE. Comes with 2 NYLON 
SPOT RELIEVERS . . . relieves pressure on bunions and 
corns. Pays for itself . . . no more trips to shoemaker. 
Takes the “ouch” out of breaking in new shoes. Don't 
Sala! Berner day! SPECIFY SIZE AND SEX WHEN 


Mens Regular (7D - 11A) Mens Large (10B - 14D) 
Ladies Regular (5B - 8A) Ladies Large (BB - 11A) 
No. 3066—Professional Shoe Stretcher .................. 5.55 

SPECIAL: 2 for $9.85 


Projects Photos, 
Prints, Stamps, Coins And | 
Gems In Natural Color 


Easy To Use! Place 


Image Underneath & Focus. — wr 
Projects 3-D Ohjects Too! = 


IDEAL FOR WOOD WORK, ARTS & CRAFTS OR NEEDLEPOINTING 


Makes a real artist out of anyone! Place any object, design or picture under the famous EPISCOPE Projector 

Switch on . . . it projects to wall, or any other object in front! Crisply projects even 3-Dimensional 
objects like sea shells, medallions, coins. Turn living insects into a live science lesson for the kids! Really 
indispensahle for the craftsperson. Ideal for needlepointers, woodworkers, etc. Choose precisely the enlarge: 
ment you want with the adjustable lens. Crafted from Hi-Impact materials and metal .. . made for a litetime of f 
fun and projects. Plug into any ordinary socket. On-off Switch and special 40 Watt Bulb included. Plugs into ' 
ordina Ad et. Easy to follow instructions and ideas for use also included, Projects color postcard, snapshots, You Won t 
even slides 


No. 4500A—Episcope Projector a i695} Believe It's You! 


EXTRA BULBS FOR YOUR PROJECTOR ONLY -nornen nannt reme 200 | <4 $ Y 
joo xxx YOUR VERY OWN Oe ee oe oe Lat V 


ARMED SER VIUES — M 


MARINE AIR FORCE | 


SLIM 'n' TRIM 


lb 


e 
E E 


ELEM 


LAYERED IN v I8KT GOLD a 
SET WITH A RUBY-RED 3 CARAT FACETED STONE 


| Before 


Take years from your appearance! That's right — our 
exclusive IMSTATRIM Shirt will make you look years 
younger the second you slip it on. Made from a 


| special Power Knit Fabric that hold you in . . . just 
IT’S OFFICIAL! Now, you can get an ARMY, NAVY, because you served your country well. Available in like a "second skin Looks like an ordinary under- 
MARINE or AIR FORCE RING, no matter how long it sizes 7-13. | shirt but it nips and tucks you in for a leaner, firmer 
has oran since you arrved: Here's IE ring you ri ——————————— EE —<<<———————1 cer Kien e onner CR s. Ar it all desi See 
wan — 50 rugg - . 30 Manly and so finely de- w acnine wasnabie o why Walt... S ooking 
taion, Fach one hae nepi e an niela, insignia UEM. RENS: SEN Sire NAM OF OF Free eee great . . . order today and see! 
and symbols for that particular branch of service. " ize | 
Flectroplated in GENUINE 18 KT GOLD." not ordinary BE SURE TO SPECIFY ARMY, NAVY, MARINE OR AIRFORCE |... Measure Chest For Size. | 
plating but certified HEAVY GOLD Electroplate that will | ma ré -Larg | 
ast and last! Big, 3 CARAT Multi-faceted, Ruby-Red No, 5623—Armed Services Ring ...................- $12.95 No, 2293—INSTATRIM Shirt .......................... ees $8.88 


Stone. It's the ring vou can really wear with pride specials: Two only idi 95 | SAVE! Two only $15.75 — Three only ai 


| 


ALMOST 3 FEET HIGH 
FULL COLOR 


ROOSTER WEATHERVANE 


Complete Hardware Included for: 
e Roof e Garden e Mail Box 
e Porch e Fence e House 


2345 Post Road, Dept 555- L, [cm N.Y. 10538 
RUSH the items ordered below on 30 DAY TRIAL 
— complete satisfaction GUARANTEED or my 
money back (except postage & handling) my pay- 
ment is enclosed including $1.85 for postage & 
handling, (sorry no C.0.D.). 


C suem uns. | 1 [85 


NY. Residents Must Add Sales Tax i E 


For FASTER U.P.S. Delivery Use Street Address 
& Apt. # 


A “Country Classic" ... the Rooster Weathervane. 
Our full color version stands almost 3 FEET TALL 
and measures 1712" across. Specially crafted for 
us with heavy-duty metal mounting hardware and 
weatherproof hi-impact materials. Easy to assem- 


Print Name 
ble hardware adapts to any angle roof. Attaches 
to porch, fence or mail box too. Can be mounted — A 
on pole (included) for your yard or garden... it 
makes a charming garden accent! And it really DEN cuum MU 
does work . . . tells which way the wind is blow- — — — — — — — — —— e — 


ing. Look at the price — now, that is a good old 
fashioned bargain! 


PHONE SERVICE FOR VISA & MASTERCARD 
No. 8143—Rooster Weathervane ................ $12.95 E 


Call: (914) THES Between 9:30-4:30 


Classified Opportunity Mart 


Reach 4'/» million readers every month with an ad in Popular Science's Classified Opportunity Mart, DECEMBER Issue Deadline (on 
sale NOVEMBER 11) is SEPTEMBER 24. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. 
Display Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance. (new advertisers 
please submit sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


Casin Data Bank Tele-Memo Watch 

e A wrist computer! Stores 50 sets 

| of 5letters & 12 numbers password 

| function * 8 digit calculator + all 
functions * daily alarm e stopwatch 

a 12/24 hour format * auto calendar 

æ long life battery = all stainless 

steel chrome DBC-B00 - $39, DBC-B0 

all black polysylfone - £29. — also 

have Casio's new scientific cal- 

culator watch mode! CFz-400 - $39. 

m and CFx-40 scientific calculator 
CUN watch - £29 « All watches Super 
s" DBC-600 Discount Priced! Order now 


R.B. ATHLETIC SYSTEMS 
Box 1708, Lakeside, CA 97040 


DRDERING INFO SEND CHECK OF MONEY ORDER WE CAN NOT TAKE CREDIT 

CARDS OF PHONE ORDERS AT THESE SUPER DISCDUMT PRICES ADD 254 

POSTAGE & HANDLING FOR EACH WATCH WE GIVE YOU A 30 DAY RETURN IF 

NOT 100% SATISFIED ANTI 1 YA WARRANTY ALL PRODUCTS SENT NEW AND 
FACTORY FRESH SERVING YOU SINCE 1878 


'R.B. ATHLETIC SYSTEMS — SERVING YOU SINCE 1978" 


CHRISTMAS GIFT S 


DISTINCTIVE GIFTS FOR ALL OCCA- 
SIONS. FREE catalog. AHA Associates. 
PSA1, Box 1174, Germantown. MD 20874. 


KOREAN Money Sock. Wear on calf 
under pantleg. Eliminate bulging pockets. 
Protect valuables. $8.00 ppd. Friendship 
Trading. C.P.O. Box 6337, Seoul, Korea. 


AUTOMOBILES 


BUILD A BIKECAR 
The Amazing Mini Car You Can 


Fun to Drive! V 
Easy to Build! 


PLANS $9.95 


TENG TO 
SPORTRAN CO. 
P.O. Box 70775, 
Endicott. NY 13760 


Like Old Cars? 

Subscribe to Hemmings ^ 

Motor News, world s larg- 

est old car marketplace. 

Hemmings has over 600 
pages of ads each month, crammed with thou- 
sands of old cars and parts for sale, Only $16.75 
for 12 giant issues. Subscribe to the 'bible' of old 
car collectors today. Send ta: 


Hemmings Motor News 
Dept.1()]7.Box 100, Bennington, VT 05201 
ORDER TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/MasterCard Only 


BUILD A ROLLS ROYCE | m 
IN YOUR BACK YARD! 

Or Stutz Bearcat. Ford T pi 

Jeep. Mercedes SSK. 

Bugatti. All 2/55c 


Kidmans Boston 

Buckboard 2/35c. 

Ali easy to build family fun, 

12v electric Bike and scrap parts Concise plans | 
One car $12 Two $19 Seven $39 BrochureS2p p 
Kidmans Box 1238 A, Marblehead Ma 01245 


FREE INFORMATION Starter and Alter- 
nator Rebuilding. Box 422, Syemour, TN 
37865. 

200,000 MILES from vour auto. 36 
hours annual maintenance. Manual, 
$5.00. AUTORUN, Box 142 Somerset, PA 
15501. 


SAVE MONEY trading cars. Plan devel- 
oped over 1.25 million miles. $3.00. HG 
Publishing, Box 220753, Charlotte, NC 
28222. 
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AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


INTRODUCING “THE NEWMATIC 
ENGINE ANALYZER" it allows vou to 
quickly check several different engine 
functions, aids in repair of most valve train 
components without removing cylinder 
honda: PATENTED, GUARANTEED. Free 
information send Sase. A.L.C. Industries, 
19827 W12 Mi. Rd. #375. Southfield. MI 
45076. 


AVIATION 


BOOMERANGS  — INCREDIBLE 
RETURNS! Unique sport. Exciting hobby. 
FREE lüth Anniversary Catalog. World's 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
roe, LA 71201-4222 


The Homebuilt n | 
JET HELICOPTER 
LOW -COST DESIGN — SIMPLIFIED ASSEMBLY 


* Uses low-cost fuel 
è No license needed 


CONSTRUCTION MANUAL 
— Fully illustrated — 
Only $11.00* 


THE 


U Helicopter Experimenter' A 


Hamp Oe 
a dato e photos e designs a suppliers 


Fully illus, Only $10.00" 


*BOTH ABOVE BOOKS: ONLY $18.00 5. ru ie 


VS. funds only. 


An exciting 
Kit Helicopter! 
Details sent with 


P.O. Box 50-A 
i Riderwood, MD 21139 
USA. 


AFT 


with $18 order! ‘eat. 1970 


ASTRONAUTICS 


ANTIGRAVITY — PARANORMAL — 
ENERGY. Information Package $2.00, 
HEER, Box 5286, Springfield, VA 22150. 


NASA anti gravity device. Patent disclo- 
sure. $4.50. Cetar, POB 2252-A, Coeur 
d'Alene, ID 83814. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


Write lor pur brochunt.and we rami 
WORKING SAMPLE of an electric 
MAKE TÜURSELF trem materias pouti fed 


Send $2.00 to 
0 P$10 THE TELEFLITE CORPORATION. 
1162 Kitching SL, Sunnymead, Calil. 92388 


NASA emblems, toys, gifts, collectibles. 
Catalog $1.25. Refundable. Collector 
Trends, Box 361-P, Dayton, OH 45409. 


| ROBOT Unique Hi-Tech conversation 


uece! Brochure $1.00. Box 19388, Austin, 
TX 78760, 


A MAGAZINE that keeps you up on space 
flights worldwide. $14.00 for 12 issues. 
SPACE ADVENTURER, Box 352, Lake 
Park, GA 31636. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


KITES 


rKITES ^x 


FREE COLOR CATALOG 
| Fre from over 100 kites. 
Many unusual & innovative kinds. 

Call or write for your catalog today! — li 


| Into The Wind .(303) 449-5356 ] 
[2047-^ Broadway, Boulder, CO 80302 g 


HOVERCRAFT 


HOVERCRAFT Plans. 
$1.00. Universal. Box 281. 
61242. 


AERO-CAR Amazing Hovercraft built 
easily with. ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land'snow water. Complete 

lans and booklet. $10.95. Aero-Projects, 
jox 5118PS, Clinton, NJ 08809. 


HOVERCRAFT plans. 7 to 80 horse- 
power. Information $2.00. Sevtec, PO. Box 
8468, Monroe, WA 98272. 


ALTERNATE ENERGY 


TESLA, FREE ENERGY, ETC. New tech- 
nical publications. Tesla Book Co., 1580 
Magnolia, Millbrae, CA 94030. 


FREE Energy Generator. $9.50 plans. 
French Research, 621-E South 3rd. Walla 
Walla, WA 99362. 


PHOTOVOLTAIC btiers charge control- 
ler. Priced right. Free details. Danocinths 
Ine.. Dept-PS. Box 261, Westland. MI 
48185. 


200 EXOTIC ENERGY INVENTIONS, 
Rare Technical Data. Astounding 40-page 


Parts. Catalog 
Cordova, IL 


| Catalog. $2. Rexsearch, Box 1258, Berke- 


lev. CA 94704. 
ENERGY SAVING 


Automatic on at dusk. off at 
dawn nightlight. 472" x 12" | 
with plug-in for any standard 
wall outlet, save energy, 
provide security, UL listed. 


$5.95 postpaid. Satisfaction 
guaranteed! Mannix Trad- 
ing Co. Dept. PS 39 Bow- 
ery, New York, NY. 10002 | 


HOME CRAFTSMAN 


DOES YOUR SUMP PUMP WORK dur- 


ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable. Resi- 
dential Safety Systems Ine.. 600 Cross St., 

Bldg. A, Lakewood, NJ 08701. 


MAKE PVC PIPE FURNITURE Many 


proven plans. Profitable home business. 
Free Details J&L Casual Furniture, Box 
208P, Tewksbury, MA 01876. 


STEAM ENGINE KITS, Power models 


at savings to you! Send $1.00 for literature. 
PM. Research Inec., Dept. 5. Rd #2, Box 29, 
Wellsville, NY 14895. 


MAKE WOODEN TOYS, whirligigs. 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription $1. 
(614) 484-4363. Cherry Tree Toys. Belmont, 
OH 43718-0369. 


MECANIX® L-150 
B" x 14^ 


TOOLS & MACHINERY 


Shoah w/accessories 


CAMPBELL TOOLS COMPANY. 


AMAZING PAINT SAVER! 
Latest Tool For The Painter 
Stop messy overflow! Use less paint! 
Maintain the correct amount of paint on 

~~ your brush each time! Order today! 
= 1-45.95, 2-$9.95 Plus shp & hndi 
-| 1-800-826-8870 (IL 618-594-2533) 
| | CARLYLE PRODUCTS 

Carlyle, Illinois 62231 


l 


4 METAL Cutting Lathe $104.50. Taig, 
15048 Proctor. Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Avenue. Phoenix, AZ 
85041. | 


"SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angl 
Wall Chart, Free details. Skog Company, 
DEPE PEI; P.O, 22559, Minneapolis, MN 
55422. 


BOLTS, SCREWS, TOOLS. WHOLE 
SALE, DIRECT. Guaranteed. Catalo 
$1.00 (refundable). Camelot. Dept. 33. Bo 
65. Bristol. Wisconsin 53104. 


UNIVERSAL For work shops and hobby en 
MACHINE TOOL — gineers. Reasonable price. Avail 
_ dbleinch or metric version 

KOTOBUKI BOEKI COMPANY 

s ie Sa ^ chome, 

oto-ku, Tokyo, Japan 
Telex: 0. 952-3476 

KBKK 


available in severa 
districts) 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


Catalogs $100 ( $1. 00 ( over rer 200 pag 
ec all Free ree Numt er F For Orders 
REPRESENTATIVES oF MANY Y MANUFACTURES 
304-562- 


GIANT Home Workshop Specificatio 
GUIDE. ONLY 25¢ ! DHI, 9443 Deerwood 
Osseo, MN 55369. 


PLANS, BLUEPRINTS 


AUTHENTIC BUTCHER BLOCK TA 
BLES. Plans $5.00. 8129 Bullneck, Balti- 
more, MD 21222. 


NUCLEAR RADIATION? SURVN 
Build detector with household materiala 
13 page detailed instructions $5.00. Collec 
tors, Box 215, Allentown, PA 18105. 


BURGLAR/FIRE ALARMS 


ELECTRONIC DEFENSE stuns and dis 
orients attackers. Send S.A.S.E. for mor 
information. Cameo Enterprises, PO. Bo 
63, Accord, MA 02018. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
"ree details plus FREE TICKET OFFER. 
sucky Buck (PS), Box 171, Station W, 
foronto, Ontario, Canada M6M 422. 


DO IT YOURSELF 


HYDROGEN AUTO FUEL FROM 
MATER. Amazing Free Report. Merit, Box 
3363, Louisville, KY 40205. 


APPLIANCE REPAIR — Illustrated 
How-To book shows easy volt/ohmmeter 
yroblem checks, washers, dryers, refriger- 
itors. Free details, DLRP 713 Silvertone, 
Richardson, TX 75080D. 


VAN de GRAAFF GENERATOR 
350,000 "Volts of Electrostatic Energy. 
ixperiments. Lightning, Truly "HairRais- 
ng" Free Details. Associated "nic. 
3ox 15098, San Diego, CA 9211 


4 EASY STEPS to bc Carpet 
installation Complete with photos and di 
mams. Send $9.95 for booklet. ACV Enter- 
yrises, PO. Box 5365, Bloomington, IN. 

VOICE Disguiser, FM Transmitter, Tele- 
shone ‘Transmitter and More! Send 
itamped envelope: Xandi, Box 25647, 
Tempe AZ 85282. 

4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 

CHAINS ON PORCH SWING 
SQUEEK? Send $3.00, special bearing kit. 
ee Box 640-PS, Loreauville, 
LA 70552 


SYNCHRONIZE YOUR CHRISTMAS 
DISPLAY, make it more impressive. Write: 
Jisplay, Box 2035, Inver Grove, MN 55075. 


PROJECTION TV.. Convert your TV to 
reject 7 Foot picture. Results comparable 
0 $2,500 projectors... Total cost less than 
E0000... Plans and 8" Lens $21.95.. Maus- 
rated information FREE. Macrocoma-ab, 
Vashington Crossing, Pennsylvania 
4977. Creditcard orders 24HRS, (215) 736- 
oy i: ty 


ELECTROPLATING. Complete Text- 
wok, Electroplate Metallics/Nonmetal- 
ies. $11.95. Details Free. Tropic, Palm Bay, 
"L.32906-0095. — — 


FIBER-OPTICS: Ten feet of 20 mil, high 
juality, continuous strand. $1 plus SASE. 
i indikits, Box 143, Hatboro, PA 19040. 


| COTTON CANDY MACHINE! Build vour 
wn for under $75! Information pack $1.00. 
'vclone Manufacturing, Box 284, Midvale, 
"T 84047. 


| | SAVED $4,000 SELLING MY OWN 
OME. You may save thousands in real 
slate fees, too! We supply practical Do-It- 
‘ourself! Manuals and sign kits. Free Infor- 
nation, Resource Link, Dept-PS, Box 1735. 
jes Moines, LA 50306. 

SUN-LITE GREENHOUSE!SUNSPACE. 
Its the MOST HIGHLY INSULATED, 
JGHT TRANSMITTING greenhouse any- 
there, It lets diffused sunlight in. 
'ARMER in Winter. COOLER in Sum- 
ier. Perfect for people and plants. Lean-to 
r Free-standing. Easy-do-it-yourself kit 
tarting at $1995, No foundation needed. 
'arranteed, Free literature including our 
4 page Solar Products Catalog. Solar 
omponents. Dept §4-G. Box 237. M: an- 
vester, NH 03105. BEEN 
MIX-UP Ceme nt. Mortar, Soil. Feed, 
rain, Chemicals, ete; with the brand new 
2 cu.ft, Mix-Mate. all purpose HAND 
POWERED MIXER. [del br homeowners. 
mall trades. gardeners. farmers, Thou- 
hndzs of uses; FREE BROCHURE. E.k 5. 
ox 621. West Caldwell NJ 07007. 
BUILD YOUR OWN SATELLITE DISH 
INTEMNMA. Book Provides Pictures, Ilus- 
ations, Easy To Follow Instructions for 
Haft Dish Antenna. Send $12.00. Power 
ain Systems, Dept B, PO. Box 2855. West 

Lope oe, l ÀT 71291. 


SAVE MON IEA 


ew Auto-Halrcutter gives superb a0 
aircuts easy, fast and gentle. 

ven back of head is easy. 

easures length, cuts, — 


apers, collects clips. P 
: Mee pi o T a 
air. om 


ass it over f à "D D 
blade changing either. Uses SkiITwist driver 
es extra money! Cut hair in your sparetimel 


et fresh haircut in minutes, easy as combing, | 


ften as you like, You'll look better, feel better 

Free Haircut Guide included with every order. 

ë “delight Use our haircutter for 60 days. 
hted, get immediate full cash refund. 
a e $16. 95 for Bt air i to: 


MICRO BUGS 


Highly advanced bugging equipment. Ultra- 
small transmitters, concrete mics, telephone. 
pen bugs and much more. Send $2.00 to 
fam, MICROCOM for catalog 
J( REFUNDABLE). Unbeatabe 
prices. 
E sere bata TEMO 


SCIENTIFIC and ELECTRONIC 


N DEVICES | 


PLANS — All Parts Available in Stock | 
* LC5 BURNING CUTTING CO2 LASER Mar 
« RUBS RUBY LASER RAY PISTOL. | 
* BTCS 1.5 MILLION VOLT TESLA COIL.. —-—- Ji m 


e GRA1—GRAVITY GENERATOR... 
e MAGNETIC CANNON/PROJECTOR........... 10 0 


KITS — includes Plans and Parts 
* LHC2K SIMULATED RED/GRN/YEL LIGHT 
LASER... ...34.50 


* BTC3K 250,000 VOLT TESLA COIL... 189 p 
* I0G1K ION RAY GUN 
. * POPI PHASOR SHOCK WAVE PISTOL . "9 50 


* * INFIK INFINITY TRANSMITTER ...........134.50 
e MFT1K 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD .. 


ASSEMBLED AND TESTED PRODUCTS. 
* LGU30 RED 1MW PORTABLE HENE 

LASER Lesen reri o DU 
* TCL30 SOLID STATE TESLA COIL 35KV ..84.50) 
* |PG50 POCKET PAIN FIELD GENERATOR.64.50 
e BLS10 BLASTER DEFENSE WEAPON .....89.50 | 


e PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
e SNP20 SECURITY PHONE LISTENER .....99.50 


* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
E INCLUDED FREE WITH ALL ABOVE 


PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: 


INFORMATION UNITED 
P.0.B0X716,DEPT.P8 AMHERST, NH 03031 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile | 
away! Use with any FM radio. Tunes to any | 
frequency from 70mhz— 130mhz. Easy to ās- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

| Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 


914-232-3878 
SUPPRESSED PARADOX 


INVENTIONS I^ SCIENCE 


Free Energy & Anti-Gravity! Alchemy! 
Physix Anomalies! 200 Topics, Rare 
Info, Plans! Amazing 40-Page Catalog!!! 
Send $2: 


INFOLIOS 
Box 1258, Berkeley, CA 94701 


ORUM 


LASER en MASER PISTOL — COMPLETE 
Plans tor Build- 
ing— 55.00 each 
P.Rod—$16 00 
INVISIBLE FORCE 
FIELD—54.00 MOON 
MAN ROBOT —$4 00 


SOUND LASER &4 00 
lon Aeronautical Lift System $7 50 
Rea! Ruby Crystal ! 4^ - 2 for educational 
use $350 00 
High Power COs Lasar 57.50 


Calalog of super Sciance Propecits—S1 00 


JACK FORD SCIENCE PROJECTS 
PO Box 1009, Duluth, GA 30136 


AN OFFER YOU CAN'T REFUSE 


If you're an above average do-it-yourselfer 
planning a major home improvement proj- 
ect, you may qualify for savings on the cost 
of many building materials needed for your 


t. 

end us a detailed description of the proj- 
ect, together with a materials list. If your 
pro ject is selected, we'll help offset the cost 

e building materials you need fup to an | 
nie upon amoun in exchange for publi- 
cation rights to articles about your project. 
rie already in the works are not eligible, 

end your pr pieni description and mate- 
rials list, prefera s drawings, to: 


Hom 
PO. Box 5429, tni M NY 10153. 
Do not send original materials; they cannot 
be returned e deadline for entries is 
December 15, 1986. 


TELEPHONE LISTENING DEVICE 


Record leephone corversabons in your office or 

home Connecis between any cassette of tape 

recorder and your lelepnone ling. Starts aulo- 

ae malicaly when phone is answered Records both 

ET «— ties ol conversation Siops recorder when 
d leu. in. phone is hung up 


EACH Oty nud kemi 


Super Powerful FM TRANSMITTER 
Many limes mons pewertul ihan other transmiten. 
Transmis up 1o à mile Io amy FM rado -Easy to 
Agsembe KE - up i SV batèm (nol incl ] 
For catalog of Transmitans, Voice Scrambiers and 
other specaty items, anciosa $2 00 to US! Corp. 
Cal 306-725-1000 or send $198.85 + $1.00 


shipping per item to: Corp., FO Box fe 
PS-2052, Melbourne, FL 32902 COD'sOK, 11% : 


BOATS,INBOARD/OUTBOARD 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 


| dreds of designs — Sailboats — Power- 


boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction. — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Includes Free “Boatbuilding 
supplies" catalog. GLEN-L. 9152 Hose- 
crans, Box 7565F Bellflower, CA 90706. 


BOATS KITS—SAIL—16'-30' all trail- 
erable molded fiberglass hulls and decks 
come factory assembled— you install 
factory sup] hed interior. Save half factory 
built cost. No experience required. FREE 
40 page catalog: LUGER, Dept. AC-106, 
PO. Box 1398, St. Joseph, MO 64502. 1 
i800) Boat Kit, MO: (816) 233-5116. 


More Boat ads on next page 


REAL 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 71ST YEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


GOVERNMENT HOMES 
From $1.00. You Repair. Also Delinquent 
Tax Property and Foreclosure Lists. For 
[Information Call Refundable 1-312-883- 


| 0123 X-H-504, 


MONTANA LAND 


20 Acres (or more) starting at $6950 with 5150. down, 
£05 58 mo. Near Beautitul Yellowstone Park and Manonal 
Forests In the heart of trophy elk. deer, moose, antelope and 
turkey Hunting. Blue nbbon trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY DEED. Your Inspecton 
Welcomed. Free Color Brochure. Video Tapes Aeaitabie 
Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 


1119 N. 7th Ave., Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 € (406) 587-5469 


ESTATE 


ARKANSAS Homes, Farms, Land. Free 
List. American Real Estate, 71 North, 
Mena, AER 71953. 


EARN to $10,000 month or more Buying 
Nationwide Real Estate at 30%-40' Below 
Market - consistently. No competition. No 
license or experience necessary. Probate & 
Financially distressed property. No Cash 
Down/No Credit Necessary. Thousands of 
opportunities exist. 216-453-3000, Ext. 
K8085 


150 TOP MANUFACTURERS OF 
FACTOHY HOUSES THAT YOU CAN 
BUILD YOURSELF! Save up to 40%, Send 
$1.00. Building Institute PS10, Piermont 
Ave., Piermont, NY 10968. 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
. $200 down, $114/month. Trout fishing, backpacking, 
camping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5999. 
TREASURE STATE — 
210 Milwaukee Street, D 
Deer Lodge, Montana 59722 - (i sn 846-1000. 


Real Estate — Call STROUT Free! 


All Across America — Homes, Businesses, Rec Land 
Strout Realty & Strout American Realty 


Andalusia, AL 1-800-227-4431 
Scottsdale, AZ 1-800-872-5263 
Hot Springs, AR 1-800-258-5263 
Mena, AR 1-800-872-6362 
Redding, CA 1-800-225-7767 

or 1-800-247.7337(CA) 
Selma, CA 1-B800-323-8955(C A) 
Spg Valley, CA 1-800-523-3369 
Upland, CA 1-600-643-8389 

or 1-800-843-8158(CA) 
Yreka, CA 1-800-392-1616 

or 1-800-547-2288(CA) 
Cederedge, CO 1-800-551-5598 
Cortez, CO 1-800-592-2828 
Blountstown, FL 1-800-222-3819 
Cape Coral, FL 1-800-872-4853 
Miami, FL 1-800-423-6747 
Blairsville, GA 1-800-368-5263 
Bloomfield, IN 1-800-582-8130 
Dixfield, ME 1-800-367-7710 
Howland, ME 1-800-225-9025 
Skowhegan, ME 1-800-237-2027 
Troy, ME 1-800-258-8769 
Berlin, MD 1-800-641-5263 
Baudette, MN 1-800-626-1257 
Bagnell Dam, MO 1-800-334-3011 

or 1-800-292-4414 M) 


Branson, MO 1-800-872-6439 
or 1-B800-422-5117(MO) 
Camdenton, MO 1-800-872-8770 
or 1-800-392-9966(MOQ) 
Cassville, MO 1-800-423-6284 
Edina, MO 1-800-545-2236 
E! Do Spgs. MO 1-800-231-3998 
Hartville, MO 1-800-327-7253 
Osage Beach, MO 1-800-862-5253 Klamath Falls, OR 1-800-523-5586 
or 1-800-831-2011/MO) 
Osceola, MO 1-800-522-7639 
Stockton, MO 1-800-872-5253 
West Plains, MO 1-800-992-0214 
Lincoln, MH 1-800-343-4589 
Clovis, NM 1-800-334-8719 
Taos, NM 1-800-552-0070; ext 837 
Auburn, NY 1-800-535-0018 
Binghamton, NY 1-800-624-9891 
or 1-800-551-5508(N Y) 
Carthage, NY 1-800-237-3786 
Cincinnatus, N'Y 1-800-322-2067 


Essex, NY 1-600-835-8306 
Fredonia, NY 1-800-544-7253 
Gouverneur, NY 1-800-872-2021 
Kerhonkson, NY 1-800-225-6662 
LaFargeville, NY 1-800-872-3315 
Malone, NY 1-800-835-8304 


Massena, NY 1-800-345-5456 
Mayville, NY 1-800-872-2270 
Potsdam, NY 1-800-338-5263 
Redwood, NY 1-800-654-3489 
Wellsville, NY 1-800-542-3338 
Woodstield, OH 1-800-227-6461 
Ashland, OR 1-800-225-2773 

Cave Junction, OR 1-800-331-7784 


Bentley Creek, PA 1-800-872-6789 
Bradford, PA 1-800-223-4390 
Lehighton, PA 1-800-874-7253 
Montrose, PA 1-800-321-2249 
Pennsdale, PA 1-800-872-2011 
Sandy Lake, PA 1-600-227-5647 
Susquehanna, PA 1-800-237-8018 
Conroe, TX 1-800-325-3144; 2228 
Appomattox, VA 1-800-523-9881 
or 1-B800-468-3345(V A) 
Dillwyn, VA 1-800-641-7374 
Chehalis, WA 1-800-225-6907 


Cooperstown, NY 1-800-225-3219 Keyser, WV 1-800-445-5263 


Marlinton, WV 1-600-982-5263 
Peterstown, WV 1-800-233-8385 
Briggsville, WI 1-800-872-2744 
Kewaunee, WI 1-800-828-2355 
Richland Ctr, WI 1-800-647-0015 
Powell, WY 1-800-826-0381 


Or call 1-800-555-1212; ask for STROUT REALTY & STROUT AMERICAN REALTY, any city 
USA. Or 1-800-641-4266. (Strout #6270, Box 4528, Spgfld, MO 65808. Indicate type of 


property, state(s) of interest.) 
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BOATS, (cont.) 


BOAT KITS - PLANS - PATTERNS - 
FRAME KITS - 200 Designs-40th year-8'/ 
80’ - Plywood - Fiberglass - Steel - POWER- 


BOATS - Cruisers - Houseboats - Hydro- 
lanes - Runabouts - Duckboats (Canoe 
avaks) - SAILBOATS - Daysailers - 

Trailersailers - Multihulls - SUPPLIES - 


Epoxies - Polyesters - Cloth - Foam - CAT- 
ALOGUE $3.00 Airmail $5.00)( Book Ama- 
teur Boatbuilding $6.75: Clarkcraft 16-5 
Aqualane, Tonawanda, NY 14150. 


EVINRUDE—OTHEH BRANDS 1905 
BARGAINS... All Sizes...$2.00 Handling. 
Scott McCulloch parts...Electra Marine, 
610 Merrick Road, Lynbrook, New York 
11563. 


BOAT PLANS: SEATER - 160 A E 


inin pak with coier prets 58. ous. 
Pans oak wi coke danga £45 OLS 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


CONCRETE Block Machinery: Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 

IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. C2699. 
Woodland Hills, California 91367. 

BORROW 3$300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
EAR 1601 Main, Plainfield, IN 46168. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22791(LLC), Tampa. FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127. Lans- 
downe, PA 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Informa- 
tion: Industrial-P5610, Box 127, Alexan- 
dria Bay, NY 13607. 

REPAIR HYDRAULIC JACKS -— Free 
details. Hydraulic Parts Supply. Dept. 5, 
Box 4157. Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby’s, Box 1214, Franklin, TN 
37065-1214. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others dont tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton lith, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demandi, Revealing Proof 50e 
(Refundable), Woodwins, Bridgewater, MA 
02324. 

$40,000 ON 1/3 ACRE! New hydropon- 
ics— inexpensive, pleasant, practical! Free 
information. Planters, Box 1214, Franklin, 
TN 37065-1214. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose, Chicago 60618, 


GOLD Stamping Machines. Inex 
sive. Quality. Large imprint Area. Fee 
details, Magic Systems, POB 24986 (LLC). 
Tampa FL 33623. 


MAKE Rubber Stamps. Highly Profita- 
ble Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-70, Chatsworth, CA 91311-4991. 
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FREE! TREASUHY OF HOME BUSI- 
NESS OPPORTUNITIES, POPCO, BOX 
34370, BARTLETT, TN 36134-0370. 


$1,000 weekly mailorder. Immediate 
on pay No obligation. Enterprise, 210) 
elch-PS, Ames, LA 50010. 


SCREEN Print T-Shorts. 
kits. Free Details. "T-Printer^ PO 
(LLC), Tampa, FL 533623. 

YoU Can Make 
Free Details. Brokerage, Box 
Montgomery, AL 36123. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
vearly! Call TOLL-FREE for Valuable 
FREE report. 1800-321-2597. Glas- 
Weld Svstems, Box 5755-CIO0, Bend, OR 

TTUR. 

$25,000 LOANS INTEHEST FHEE! 
Secret Federal law WIPES OUT PESTS!! 
Details FREE!! Moneywise-S, Box 26744, 
Tamarac, FL 33320. 

GET RICH using OTHER PEOPLE' 
MONEY! Unique—amazing business! 


Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 


GET RICH !! Secret law smashes debts— 
brings cash credit! Details FREE!! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 

FREE! (Get listed, Receive (1000's! the 
Hottest Business Opportunities. Nonstop. 
Listing, Box 4222, Rockford, IL 61110. 


UP To 2000% PROFITS 


Inexpensive 
24991 


Money Wholesaling. 
230187, 


STAAT NOW! 
We drop shipped al very low prices books, cassette 
lapes. manuals and reports. Beautiful illustrated 


catalogs, circulars and sale aides supplied for your 
mail order sales. Start without capital! One of the 
fastest Money Making in mail order industry 
Complete details and catalogs. Send $100 for 
postage iretundabiel to 
LONG PUBLISHING, Dept. P-27 
P.O. Box 1465. Garden Grove, CA 82642-1485 


$1,000'S WEEKLY 


Home Business Directory 
Exciting free details. Write: 

Box 2019-PS | 
New York, N.Y. 10163 


$5,000 MONTHLY Guaranteed! New 
Home Mailing Program Guaranteed Earn- 
ings. Start Immediately. Details Write: 


LBI Systems, Dept. PS. Box 3430, Jamaica, 
NY 11432. 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free, Harbor, Box 1719-PS10. Yuba City, CA 
95994. 


^ LITTLE-KNOWN SECRET REVEALEL 
i Buy Dirt Cheap - Automobiles, i 
H Trucks, Vans, Boats, Furniture, S ux — 
g Stereos, Appliances & TVs — : cs 
p thousands of other items seized e x ij 
fin narcotics raids — 
» Resell at Big Profits! 97 ^ . 
= +. ber eee 
Free information! 7 


MARCEL Dept. EB , 
Nadani! P.O.Box 7557 ew 
^ um E d Monroe, LA 71211 ‘se 


MANAGE Any Business PROFITABLY 
Guide $8.95. DJM. Box 1657-PS. Perris, 
CA 92370 - Calif. add tax. 


LEARN Piano Tuning. Big Profits! 
Empire School. Box 1014PS, Jupiter, FL 
33468-1014. 


HIGH Profits With Custom T-shirts And 
Caps. Inexpensive, professional heat 
transfer machines. All supplies, Press 
Magic, PO. Box 22809, (LLC), Tampa, FL 
33623. 

AMAZING Fortune hidden in "junked" 
batteries. Take it for pennies! 17 years Suc- 
cess Secrets yours now. Write: OwenCo, 771 
PS, Battle Ground, WA 98604. 


MONEY —MONEY —MONEY 
Send now for free details on how to make 
more money than vou ever dreamed of 
Tycoon Books, 4009 Pacific Coast Highway, 
Torrance, CA 90505. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Gresslin 
Correspondence School, Box 5104, Spencer, 
[A 51301-0804. 


MAKE PVC Furniture. Turn your spare 
hours into $31,200 yearly! Easy home 
assembly business. Write: PVC, 771PS$, 
Battle Ground, WA 988504. 


MAKE $20,000 yearly cleaning restau- 
rant duckworks. Easy 4 hours weekly. 
Untapped marketplace needs you now! 
Details: Ductworks, 771 PS, Battle 
Ground, WA 98604. 


$500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated. La Vallees, 
Fountain, FL 32438. 


NEVER OFFERED BEFORE Highly pro- 
fitable business. Every automobile owner 
potential customer. Complete details 
$5.00. | Refundable: Magnolia Associates, 
Box 1184PS, Yazoo City, MS 39194. 


AMAZING Profits' Sell wholesale retail 
mail-order. Any quantity: Jewelry, Giftw- 
are, Toys, More. $3.00 refundable: bring 
Giant Catalog Confidential price list. 
Cloud, 231-328 Merrick Blvd., Laurelton, 
NY 11413. 


JOINT-VENTURE MANUFACTURER 
WANTED for development and mass- 
production of GIROCYCLE. PRES, PO 
Box 306, Queens, NY 11372. 718-424-3993. 


INCREDIBLE Income! Sell information 
by mail. Details: MCPI-S1, 231-32 Merrick 
Blvd., Laurelton, NY 11413. 


$3,000 MONTHLY Information Busi- 
ness Brings. Venture-S, Box 10179, Alex- 
andria, VÀ 22310. 


PROJECTION TV. Make 3535 assem- 
bling Projectors.. Easy.. Results compara- 
ble to $2,500 projectors.. Total cost less 
than $30.00.. PLANS, @ LENS & Dealers 
Information $20.50.. Illustrated informa- 
tion FREE. Macrocoma-abx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24HRS. (215) 736-2880. 


START Your Own Big Money, Easy 
Home Book Business! Free Details. Rev. 
12841 Hawthorne Blvd. #117M. Haw- 
throne, CA 90230. 


$1,000'S MONTHLY!!! Seven most pro- 
fitable home businesses. Easy how-to 
instructions. Free information. Marcliff. 
13110 Patuxent, Dept. PS1086, Baltimore. 
MD 21220, 


FINANCIAL FREEDOM! START YOUR 
OWN PROFITABLE BUSINESS. FREE 
DETAILS! PUBLISHERS, BOX 720770, 
HOUSTON, TX 77272. 


HOW TO start your own profitable busi- 
ness at home. Free details. MPM Publish- 
ing, 513 Greenwood Ave., Clarks Summit. 
PA 18411-1415. 


WANTED-—FPickup truck owners that 
need $1,000 additional income. Free 
details. Kingston, Dept6E, Oskaloosa. KS 
66066-9028. 


UNIQUE MONEY MAKERS! Unusual 


| business ventures revealed! Details Free! 


| Franklin Place, 13990 Vallev View, Red 


Bluff, CA 96080. 


MAILORDER Opportunity: Start prof- 
itable home business without experience 
or capital. Information Free. Mail Order 
Associates. Dept. 573, Montvale, NJ 
07645. 


HOW To Start and Operate Seven Of The 
Most Profitable Businesses At Home. Free 
Information. WHK., 319 West 6th St., San 
Pedro, CA 90731. 


LEARN Gold. Silver Scrap Recycling 
Business. Free Information: Recycling, 
Box 11216PS, Reno, NV 89510. 


$1500'S WEEKLY Mailorder Details! 
Tan, PO. Box 9338 (PS), Long Beach, CA 
90810. 


$10,000 MONTHLY Taking Photo- 
eraphs at Home! Call recorded message: 


(303) 674-8154. 


$4,000 WEEKLY. Perfectly legal. First 
Opportunity, Box 4402176, Miami, FL 
33144. 


RETIRE! Self Motivated? Seek Chal- 
lenge? Steady Substantial Income as Distr. 
w/est'd Consumer Product Comp. Stamped 
Blauvelt to: SME Enterprise, Box 187, 
Blauvelt, NY 10913. 


— MAKE BIG MONEY AT HOME. Choose 
your business. Free Information. PAC Dis- 
tributors, 152 North Cave Spring Street, 
Cedartown, Georgia 30125. 


PIPE Man 

proven Me TIERA, Profitable home busines: 

ree Details J&L Casual Furniture, Ba 
208PX Tewksbury, MA 01876. 


BE YOUR OWN BOSS 
Join #1 multilevel company, START EARNING NONE 
IMMEDIATELY. income potential unlimited. Everyon 
wants products: NAME BRAND GROCERIES, ELECTRONICA 
SPORTING GOODS, ETC., UP TO 25% LESS THAN STORES 
Work from home by mail. Agents manual, cassettes 
complete business plans: $16.95. 
*FULL MONEY BACK GUARANTEE" 

SIRIUS PRESS, DEPT. P-1 

2325 8.W. 89 Place, Miami, FL 33165 


MAILORDER GUIDE - Steps toa profit: 
ble business. Plus free booklet of the do 
and dont’s. $5.00 Aqua Enterprises, De 
Td 826 lonia Ave Staten Island, N 
103089. 


INVESTORS need money - heres a 


| opportunity to raise $10,000 - One millia 


dollars. When banks stop, we start! Ba 
credit no problem. Send $1.00 for inform: 
tion to: Richard Wilson, 6215 5. Wabasl 
Ste. 304, Chicago, IL 60637, 

HOTTEST MULTILEVEL EVEF 
Dynamic new company - started 1/8 
gigantic monthly commissions alread 
paid. Expects national first vear sale 
record’ 1-800-624-0894, extension 643. 
no answer, 1-800-431-1953 or 1-800-34 
1950, extension 11. 


COMPUTER Owners, Bi 
Information: Box 815P 
11362. 


Bucks! Fre 
lushing, N 


HOME. FREE INFORMATION. LAEL 
PUBLICATION, 12925 FOXDALE DA 
SUITE A, MORENO VALLEY, CA 9238! 


EARN $5,000 Monthly. Sell New Ha 
Growth Product. Bomart, Box 1417, Suit 
B41P, Alexandria, VA 22314. 


LEARN HOW you can write and mal 
money from classified ads. They're doing i 
you can toa! rush $10.00: Aqua Ente 

rises, Dept. P51-9. 826 lonia Ave State 
sland, NY 10309. 


SELL HOW-TO BOOKS BY MAH 
Everything you need. Write: KIP, Box 56: 
Dept. P310. Lemon Grove, CA 92045. 


OUTSTANDING All new money makin 
home business. Unlimited earning potet 
tial. Free Information. Hoffman. Bc 
61683, Phoenix, AZ 85082. 


$40 - $10G/hour. Restore Damage 
Countertops WITHOUT REPLACEMEN 
Millions of apartment, homes pay profi 
immediately! Free Information. RENE 
Box 19636-5, Portland, OR 97219. 


TRADE $15 FOR $50. Send Sase Fi 
Details. REE Associates. POR 806 
Tamuning, Guam 96911. 


MAKING EXTRA MONEY MADE EAS 
FREE Subscription to Opportunity Mag 
zine offers hundreds of proven ways. Writ 
Opportunity, Dept 120, 6 N. Michigan, Ch 
cago, IL 60602. 


PART TIME Work - Full Time Pay, Ope 
ate From Home Selling Business Card 
Write: Crystal Therm, P.O. Box 2726, Har 
ford, CT 06146, 


MILLIONAIRE IDEA STRATEGY: Sy 
tax, Box 1284, Walkerton, Ontario, Canat 
NOG 2V0. 

CHRISTIAN Chamber Of Commer 
Directories needs Assoc. Publishers/ Ac 
Sales Directors Nationwide. 719-256-255 
Box 430, Hockley, TX 77447. 


YOU too, can make it big in this ne 
exciting home business. Free details. Loc 
port Enterprises. 4059-P Lockport, Bridg 
ton, MO 63044. 


SCWL Subliminal Tapes Wholesale: F 
Free Information Write: Life Enhance 
ment, 811 Moulin, Madison Hts. MI 480 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUI 
and ELE. $5.00. Hydraulik Parts Supp 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of par 
and tools wholesale list 40¢. Ellwange 
PS., RO. Box V, Port Jervis, NY 12771. 


. FREE. Brochures. Repair air conditio 
ing. Refrigeration. Tools, supplies, fi 
instructions. Doolco, Inc. 11252 Goc 
night, Dallas, TX 752239. 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original cost. 
“Nationwide Government Directory" — 
$2.00 (Guaranteed), Disposal, Box 19107- 
FJ, Washington, DC 20036. 


IS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


GOVERNMENT Money Booklet - Con- 
sultation, $24.95. Field. (718) 434-0781. 
1116-H, Brooklyn, NY 11230. 


LOG CABINS & HOME BUILDING 


BUILD vour Own Home. Send for 148 
Preaddressed Mail Labels for prefab home 
builders, write and they will send informa- 
tion to you. For labels send $3.50 to: Roy O. 
Reeves, 4902 Connella Dr, Alexandria, LA 
71301. 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Str: "ura Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


UNIVERSITY DEGREES WITHOUT 


DR. JOHN BEAR, RO. BOX 1447-PSC, 
MARINA DEL REY, CA 90295. 


DEGREE PROGRAMS 

IN Management, Economies, Philosophy, 
Business Studies, Credits and Bagernnre 
accepted. Prospectus !airmailed $2.00) 
Registrar. Sussex COLLEGE OF TECH- 
NOLOGY, HIGHFIELD DANEHILL, SUS- 
SEX, ENGLAND kh 17 7EX. Founded 1969 
students worldwide. 


ELECTRONICS B.S. Degree. Corre- 
spondence instruction. Accredited, NHSC. 
Free catalog. Grantham, 10570 Humbolt, 
Los Alamitos, California 980720. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS10 Seventh 
Avenue, N.Y.C. 10123. 


UNIVERSITY Degrees! Economical 
home study for Bachelors, Masters, Doc- 
orate. Prestigious faculty counsels for 
indepecdent study and life experience 
credits. Free information - Richard Crews. 
LD. (Harvard), President, Columbia 
Pacific University. 1415 Third St., Dept. 
ZR50, San Rafael, CA 94901; Toll Free: 800 
227-0119; California: 800/552-5522; or 


415/459-1650), 

EARN More in 90 days. Free 1986 cata- 
logue describes 200 success proven corre- 
spondence Diploma courses, Granton 
Institute. 263B Adelaide Street West, 
loronto Canada. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer lOGPS, 
2158, Boca Raton, FL 33427. (3051 368- 
Anaa, 

UNIVERSITY DEGREES BY MAIL! 
Bachelors. Masters, PH. D.s... Free reveal- 
ng details, Counseling, Box 389-SP10. 
Iustin, CA 926280. 


MEED money lor college? free scholar- 


ship information kit. Educational Ser- 
rees, 241 Central Ave. Fredonia, NY 
4.0634. 


WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC. The original—25U 
rvs. — Worlds largest! Term soon. Approved 
or VÀ, FREE Catalog. 515-423-5242. COL. 
3ORDON E. TAYLOR, PO. Box 949, Dept. 
I. Mason Citv, lowa 50401. 


HIGH SCHOOL Diploma at home. No 
asses. Low cost. Information FREE. Call 
ell free 1-800-228-5600 or write: Ameri- 
an School Dept. 347, 850 E. 58th St. Chi- 
ago, IL. 60637. 


SUPER-INTELLIGENCE! 
esults guaranteed!’ Info, 
462, Glendora, CA 91740. 
UNIVERSITY DEGREES  ACCHED- 
TED, bv mail, Bachelor, s, Ph.D. 


Amazing 
EDEPS, Box 


Master 
letails. College Programs. 256 South Rob- 
rtson, Suite $024, Beverly Hills, CA 
W211. (219-652-6452, Dept. #25) 


SCHOLARSHIPS AVAILABLE. 4,000 
SOURCES. RESULTS QUARANTEED. 


| CAINCO NATIONAL SCHOLARSHIP 


SERVICE, BOX 1008-PI, AURORA, CO 
Booao. 


HOME BREWING 


BEERMAKERS ONLY! Free Catalog 
Newsletter. Williams. Box 461-PX. Oak- 
land, CA 94604. 


JEWELRY 


CLOSEOUT Jewelry. 55c dozen (Catalog 
25€). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free ift 
with Information. Chicago Gold & Ere: 
cious Metals, 105. Wabash, Dept. 257, Chi- 

TAKE NO CHANCES. Deal with oldest. 
most reliable firm in old gold business. 
Established 1934. We buy Gold. Silver. 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


CARTOONING, SIGN PAINTING 


LEARN Sign Painting. Free Catalog. 
Kaufmann Supply, Centertown, Missouri 
65023. 

JOKES & NOVELTIES 

FREE Catalog! Things vou never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, F- 
03, Bradenton, FL 34209-3796. 

HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 

MAGIC Catalog $1.00. Magic and Fun 
World, 1717 Wickham Road, Melbourne, 
FL 32935. 

LEATHERCRAFT CATALOG. 100 pages. 


Largest selection available of genuine 
leathers, tools, kits, books, supplies. 
Upholstery, utility leathers, garment 


leathers, suedes, exotics. Belt, wallet, moc- 
casin kits and more. Send $1.00 pstg/hdlg 
to: Tandy Leather Company, P.O. Box 2934, 
Dept PS1086C, Fort Worth. TX 76113. 


AIRGUNS 


AWS PRECISION AIRGUN PROD- 
UCTS-—Air Rifles, Air Pistols for adults, 
made in Germany with Lifetime Warranty. 
Meisterkugeln Match, Superpoint. Hol- 
lowpoint, Superdome, Hobby, and Stan- 
dard Pellets. Plus Targets. Traps, Scopes 
and Accessories, For New 1986 "Precision 
Products" Catalog send $2.00 for Ist class, 
$1.00 for 3rd class delivery to: Dynamit 
Nobel of America, 105 Stonehurst Court, 
Dept. PS, Northvale. NJ 07647. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/ Quotes. Stadri, 
GIR Jane. NY 10014. (212) 929-2293. 


PHOTO FINISHING 


KODAK FILM —Onl» 35¢ A Roll — 
Details $2.00. Melzl, 29 Whittney, E. 
Brunswick. NJ 08816. 


COMPUTERS 


TI-99/4A Software Hardware bar- 
gains. Hard to find items. Huge selection. 

‘ast Service. Free Catalog. Enterprises 
Box 690, Hicksville. NY 11801. 


LEARN about modems. Booklet $5.00 


| ES 


Shale ie Apotomis Ltd.. Box 3131, St. 
harles. MÓ 63302. 
FLOPPY  DISKETTES 514" DD DS 


$1.99ea Famous Brands Computette Corm- 
puter Services N. 10 Post Spokane. WA 
99201. 

MAKE MONEY WITH YOUH COM- 
PUTER. FREE Details, Henry Dean, PO. 
Box 236, Youngwood, PA 15697. 


POWER BROKE RS INC 


We, A Cybernetic Designing And Consulting 
Team Can Develop A Personal And Or Busi- | 
ness System For You And The Handicap Dur- 
ing The Purchase Of Qur ikea Raisonne 
p To $250, 


Which Include A Credit Check 
So Send A Refundable Check Or Money 
Order For $11.95 To: 


Power Broker Inc., P.O. Box 5411, 
Los Angeles, CA 90055. 


CG64/APPLE programs Cheap! Write: 
Softwaire Shack, Box 133PS, Fresno. CA 
93707-133. 

ELECTRONICS, STEREO HI Fi 

HIGHLY SENSITIVE, ultra - small FM 


| transmitters (bugs), Highest quality, low- 


est prices. For catalog send $1.00 to: Cony 
Electronics Distributors, PO. Box 4172. 


Springfield, IL 62708. | 
RADIO/TV 


POLICE Scanners, Regency, 
Fanon. HPR, Box 19224, Denver, 
80219. 

CABLE EQUIPMENT. Guaranteed low- 
est prices in U.S. Jerrold, Hamlin. 
Zenith—many others! Lowest dealer 
prices! Orders shipped within 24 hours! 
Master-Card — VISA —C.O.D. accepted. 
Free Catalog—call: (800) 345-8927 only! 
Pacific Cable Co. Inc. 7325! Reseda 
Blvd. #211, Reseda, CA 91335. All other 
information, call (818) 716-5914. 

CABLE TV Equipment. Low prices we 
ship C.O.D. Send $2.00 for catalog. Cable- 
tronics Unlimited, P.O. Box 266-S, S. Wey- 
mouth, MA 02190 (617) 871-6500. 


Bearcat. 


CO 


PH in One Room 
. You Can, 


senie -P 


TUNES aian ch 14 3 200: 


HEW AMAZING PRODUCT !'E ALL, 


HOMORE:"MESSY CABLES og A-B SWITCHES 
| prensa CLEAR PEIRES - 


EASY "PLUG-IN" SFT LF: 


AL 


f an oncers ETT 83 GRESHAM OPI 97290 DEALERS W 


DISCOUNT Catv Converters Equip- 
ment And Video Accessories. Free Infor- 


mation, Easy View, PO. Box 221F, 
Arlington Heights, IL 60006. (312) 952- 
8504. 


CABLE TV CONVERTERS & EQUIP- 
MENT. Plans and parts. Build or buy. 
FREE information. C&D ELECTRONICS, 
PO. Box 1402, Dept. PS, Hope, AR 71801. 


AMAZING MINI RADIO 


BE ALERT! 
High-Tech Radio 
fits over 1 ear. 
Ideal for Joggers, 
Hikers, Campers. 
anyone. 


AM ‘9.95 
FM 5:14.95 
(pls $2.50 shp/hdl } 


30-day Send to: PB ENTERPRISES 
money back | 165-A La Perdiz, San Rafael, CA 94903 


offer (CA res. add 6% sales tax) 


WIRELESS INFRARED HEADSET 


Enjoy VCR, TV, Stereo, etc. w/o disturbing others and | 
w/o being tied to audio source with a cord. Sound is 
transmitted silently using infrared light. 50 ft. range. 
(visible) Only $59.95. Additional receivers $29.95. 
Optional microphone adapter $19.95. $3.95 shipping. 
ART SEA DEVELOPMENT, 650 S. Spring St. Suite 922, 
Los Angeles, CA 90014 (213) 627-5553. 


BUSINESS SERVICE 


MONEY IN YOUR MAILBOX, Selling to 
our mailorder buyers! Large /small quanti- 
ties. Introductory offer, 500/$10.00. Free 
report. Trade Winds-425, 31 Tracy Rd., 
New Paltz. NY 12561. 

INCORPORATE Without Legal Fees! 
Free Booklet Tells How, Includes forms. 
Call now. Harvard Business Services. (8001 
345-CORP. 

FRESH, HOT, RESPONSIVE “MAIL- 
ING LISTS.” For FREE brochure write to: 
Revmer Associates, Box 412C, New Haven, 
CT 06513. 


RUBBER STAMP 


| Order "CUSTOM MADE" 


RUBBER STAMPS 


G 
at UP TO 4 LINES only s295 
{Max 30 letters per line) 


ApPU Qs 
INK PADS oni 
HES! Bi | Snecih Color Black Yu. 95 ea. : 
AH nke Specity Color 
Du TEL 
" AGAL un 


Add 25c per item for postage 


" SATISFACTION GUARANTEED 
FAST SERVICE - Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Box 35514-$, Tulsa, OK 74153 


VIDEO 

FEELING Scrambled? Heres the answer; 
MICROWAVE T.V. RECEIVERS 20° Dish 
system (1.9 - 2.7 GHz) lifetime warranty 
send $89.95 to: K&S ELECTRONICS, Box 
34522PS$, Phoenix, AZ 85067 $2.00 
CREDIT on phone orders (602) 
230-0640 - Call now for same day ship- 
ping! Dealer rates. Brochure. s.a.s.e. Visa! 
MECO. Ds; 


VIDEO CASSETTE REWINDER! Free 
Brochure! Midland Mail. 610PV, 103 God- 
win, Midland Park, NJ 07432. 

VCH's - RADAR DETECTORS WHOLE- 
SALE, All brands, (No Escort: Passport). 
Free Delivery, No &ax. Were Video Spe- 
cialists, check our prices! 1-800-344-7123. 


SATELLITE TV 


_ QUALITY Products Low Prices - Free 
Brochure and 800 number. SSE, POB 3833. 
Ocala, FL 32678. 


SPECIAL SERVICES 


INFORMATION On Anvthing. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 

INFORMATION on any subject. Infor- 
malion Research International, Box 
25573, Washington, DC 20007. 

. PHOTO ID. All Kinds. Free Catalog. 
Foothills Fastprint, Box PS, Townville, SC 
29689. 


DOGS 


EASY TO USE 
NOT ELECTRONIC 
BEWARE OF IMITATIONS! Our Pat. #3498266 Protects. You. 


REHABILITATE DOGS: from Electric Shock-Shy , Gun-hy 
CORRECTS 


m à g»àkrvrasusuuHsNebENr 


* Housesoiling* Diggi + ah ali times! ` 
* Jumping * Gun Shy * Sit * Go 
è Chewing — * Breaking Point = Heel * Seif Control 
* Barking * Over Ranging * Stay + Guard 
= Bitin + Busting Birds * Drop * Fetch 
For: Fami 6 * Hi a Dogs * Show Dogs 
ON TV with: Barbara Walters, Carson, Dick Cavett, Ari 


Linkletter, Merv Griffin ARTICLES: SPORTS AFIELD, 
AMERICAN FIELD, TIME MAGAZINE, TV GUIDE, HUNTING 
DOG, WALL STREET JOURMAL and others 

A science engineering breakthrough! A set of unique 
dog-sound makers that condition dogs incredibly 
fast. Small- Used from the palm of the hand. Near 
hypnotic control, even at a distance. Mo leash 
needed. Movices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $175 FREE catalog 


DOG-MASTER SYSTEMS 

4106 Wilshire, Box 250, Agoura Hills, CA 91301 
or Call (800) 824-7888 - Ask for operator 656 
À Division of Environmental Research Labs. Copyrighi - 1886 


SALESPERSON - DISTRIBUTORS 
WANTED 


THERE IS MONEY | 
TO BE MADE SELLING 


Start earning extra cash instanily... plus 
receive 2.30% discount on a pair of cushion comfort Knapp 
shoes for yourself from the largest direct seing shoe 
company in the entire country. Over 20,000 sales people 
like “ourself are making money every day selling from our 
full color catalog featuring over 250 attractive styles for 
men and women including dress, casual, work, safety and 
outdoors. Knapp will sand you a complete FREE 
SELLING KIT, including everything you need to get 
started earning extra money immediately. There is no nisk 
when you sell Knapp shoes. We support our sales people 
with free training and back our shoes with an unconditional 
money back guarantee. No cost! No Obligation! 
Send coupon today!! 
Thomas McCaffrey, KNAPP SHOES, One Knapp Centre 
5786 . Brockton, MA 02401 


Name 
Address 
City 


State Zip 
America Works 
in Knapp Shoes 


KNAPP 
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WANTED TO BUY 


AUTOMOBILE LITERATURE WANTED: 
1900-1970. I buy automobile sales bro- 
chures, manuals. Miller, 6710 Brooklawn, 
Syracuse, NY 13211. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
640253. 


WINEMAKERS - Beermakers Free C 43 
alog, Low Prices, Free Recipes. Cellar-5 
Box 33525, Seattle, WA 98133. 


WINEMAKERS—SBEERMAKERS Free 
Illustrated catalog. Continental, Box 188- 
PS, Casselberry, FL 32707. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns' 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Quality products, Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. 5, Somerville. MA 02145, 


WORLD Buyer's Guide to Unusual and 
Innovative products. Information $1.00, 
Lawler. 76 Wesley Ave. Atlantic High- 
lands, NJ O7 716. 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations... Clo- 
seouts!... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 730-6, Holland, MI 49424. 


RADAR DETECTORS, CEs, Scanners, 
Cordless Phones. Answering Machines, 
Commodore Computers, Video Tape. SAVE 
UP TO 50% on Cobra, Phonemate Bel. 
Panasonic, Uniden, Spectrum, TDK, K40, 
More! FREE PRICE LIST. Computronix. 
615 Milwaukee #4PS8, Glenview, IL 60025, 
1-312-729-BU YS. 


FLEA MARKET SUPPLY DIRECTORY. 
Below wholesale sources, $2.00, Clifford-5, 
Box 128, Olyphant, PA 18447, 


ENGINEERING & 
PROFESSIONAL SVC. 


INVENTREPRENEUR 


QUARTERLY PUBLICATION FOR PROGLEM SOLVERS AND PROB- 
LEM POSERS. INVENTREPRENEUR PROVIDES A MEETING PLACE 
ad INVENTORS AND ENTREPRENEURS INVENTREPRENUER 


FEATURES 
e PROBLEMS POSED BY COMPANIES. CLUBS. FE ES 
e INVENTREPRENEURS SOLUTIONS TO PROBLEMS 
e ENGINEERING & we TOPICS [NEXT ISSUE THE HY 
DROGEN ECONOMY 
| BECOME AN INVENTREPRENEUA due t $12 GNE YEAR 


EASON CONCEPT 
1284 WEST CRESCENT REDLANDS. CA 92373 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing: in industry, labora- 
tories, craft work. Reproduce your designs 
with our mold materials. Catalog $2.00. 
Castolite, Dept. 86N/PS, Box 391, Wood- 
stock, IL 60098. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP Box 487, Anaheim. CA 92705. 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400. Rui- 
doso, NM 88345. 


PE RS ONAL 


FREE information, how to become a min- 
ister and establish a church. WEL, Box Z6. 
Joelton, TN 37080. 


BORROW  5.000.00. No credit or 
employment needed. 24 hrs. call (7021 788- 
9. 


i 


HERBS - Yohimbine, Fau D' Arco, 
FeverFew, Catalog $1.00 (refundable) Jude 
Herbs. Box 563PS, Huntington Station, 
NY 11746. 


MONEYMAKING 
OPPORTUNITIES 
BORROW 23300-$30,000 Worry Free! 


Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 
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GOLD Stamping Machines, Inexpen- 
sive. Quality Large imprint Area. Free 
details. Magic Systems, POB 24986 (LLD, 
Tampa, FL 33623. 


SI!OO's WEEKLY Clipping Hen paper 
articles. Free information. MCPI-NC, 231- 
32 Merrick Blvd., Laurelton, NY 11413 


$1,000 WEEKLY Home Business Direc- 
tory. Details. Box 2019-PS, New York, NY 
10163. 


GET RICH! Secret law smashes debts — 
brings cash credit! FREE report Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


“$1,000's WEEKLY"! Mailing Letters! 
FANTASTIC OPPORTUNITY! Start Imme- 
diately! EXCITING FREE DETAILS! Write: 
SUCCESS, £605-P5, Dresher, PA 19023. 


BORROW 535500—340.000! “Overnight” 
Qn Signature. Keep indefinitely! Write: 
Action PM-10, 3660 Wilshire, Los Angeles, 
CA 90010. 


WANT MORE MONEY? WE CAN HELP 
YOU GET IT. FREE INFO. Crestwood, Box 
1280, Shingle Spgs. CA 95682. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable, Free details Bumper, POB 
22791(LLD), Tampa, FL 33622. 


HIGH Profits T-Shirts and Caps. Inex- 
pensive, professional transfer machines. 
supplies. Press Magic, PO. Box 22809- 
LLD, Tampa. FL 33623. 


HOW would you like to receive 100 let- 
ters daily, each containing $2.00? Copy of 
plan and formulas only $2.00. Rush $2.00 
to; Gray Enterprises, Box 5242, Lake 
Charles, LA 70606. 


SEVEN most profitable home based busi- 
nesses. Exciting opportunity requiring lit- 
tle capital. Outlay for complete details 
write to: Danooggie Enterprises, PO. Box 
250. Hinsdale, NY 14743. 


WANT To Win Money In Lotteries $1.00. 
To: RCD, 314 16th. Hereford, TX 79045. 


THE SECRETS to starting a LUCRA- 
TIVE business at home. FREE details. T. M. 
Company, 1807 Young. Cincinnati, OH 
45210, 


EARN $5,000 ANY WEEKEND! Amaz- 
ing new svstem makes it easy. No money 

needed. Skeptical? FREE PROOF. Write: 
Crossroads, Box 5097-K1 Babylon, NY 
11707. 

SAVE MONEY, SOLVE PROBLEMS, 
simplify budgeting, no work, proven 10 + 
Years. Send $3.00. Behr Enterprises. Box 
41766 (PS10), Phoenix, AZ 85080. 


MONEY - to start a business or pay vour 
bills. How to kit $19.95. Free info: send sase 
to: Information Service, PO Box 219, Hern- 
don. VA 22070. 


ONCE IN A LIFETIME! Unique Money 
Making Opportunity! Free Details’ R.M.. 
PO. Box 700086-B, San Jose, CA 95170- 
ü086. 


NEW! "Secrets Of Success In Selling.” 
Amazing "How To" book multiplies your $ 
Earnings QUICKLY. FREE DETAILS. 
Whiteside Publishers, 5157C Sandy Shore, 
Sarasota, FL 34242, (8131! 349-8991. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 


Many plans 
Box 98-P3, 


uals refused elsewhere. 
included. Try us! Associates, 
Brooklyn, NY 11235. 


BORROW $300--330.000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


BORROW $35,000 "overnight" Any 
urpose! Free Report. Success Research. 
Box 19739-FX, Indianapolis, IN 46219. 


BORROW 45100—51300,000! Instant 
Reply! Rush stamped envelope! Marigold, 
Box 2030, (PS), Richardson, TX 75080. 


BORROW $500-40.000' "Overnight" On 
Signature. Keep indefinitely! Write: 
Action PL-10, 3660 Wilshire, Los Angeles, 
CA 90010. 


GET VISA and MASTERCARD proven 
system, positive results GUARANTEED! 
Free Detail, Financial. 535-52, Bellwood, 
IL 60104. 

NEED MONEY? Cash, Loans, Govern- 
ment Grants, 99° eligible-no investiga- 
tion. KPA, Box 313-FNM, Woodmere, New 
York 11598. 


| NIGHT SHIPMENT! 


MIDEAST BUSINESSMEN Have 
Money to Buy & Invest. Top Finders Fees 
Paid. IMEA, 1086PS1, Box 3574, Newport 
Beach, CA 92665. 


FREE MONEY! 3300.000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla. 
Box 3066-PS510. Seminole, FL 33542. 


LOANS. Venture capital for business 
expansion inventions’ other purposes. 
FINANCE, Box 1015, Carlisle. PA 17013- 
6015. 


1OO's Of Visa & Masterc rcards available. 
Guaranteed!! Send $10.95 to: Credit Se- 
curity Inc., 1055 N. Ladolla #7, Los Ange- 
les, CA 90046. 


REMAILING SERVICES 


FREE Inlormation! Postal Shoppe, 368 
East 900 South, Salt Lake City, UT 84111. 


CONFIDENTIAL Mail Receiving For- 
warding. Mail Drop. Box  18039P$, 
Orlando, FL 32860. 


PRIVACY MAILDROP!. | Miniature 
Transmitters, ELECTRONIC DEVICES 
$1.00. Protector, PO. Box 320294, Salt 
Lake City, UT 84152. 


EMPLOYMENT INFORMATION 


OVERSEAS.. | 
Free Report! Employment. Box 19760-F X, 
Indianapolis, IN 46219. 


JOBS, Cruiseships, Tugs. Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA - Overseas, Informa- 
tion $3.00 Marine Employment. Box 223, 
Central. IN 47110. 


POLICE, Security and related careers 
are open now.. nationwide. Detailed list- 
ings. Stamped envelope brings informa- 


tion: PSIC, POB 1562, Decatur. IL 62525. 


MAILING LISTS 


FREE Mailing List Consultation. 
Details. GOC-31U, Box 1107, Stuart, FL 
33494. (3051 334-5205. 1-800-554-5478. 


EXCLUSIVE Mailing List of Opportu- 
nity Seekers. SASE to: AVERY, Box 395, 
Hicksville, NY 11802. 


EARN bigger profits! Professional top of 


the line computerized full feature mailing 
lists $3 100. $20'1000 names. Lone Star 
Products, 1612 N.W. 21st. Fort Worth, TX 
76106-7832. 


SUCCESSFUL MAIL LISTS 
Fresh. computerized Buyers. For all 
details: Iowa Sales Co., 1200 5, Grandview. 
Suite 1, Dubuque. IA 52001. 


MAKE MONEY SELLING to COMPU- 
TERIZED MAILOHDEHR BUYERS!! FREE 
VALUABLE REPORTS!!! ESAN, Box 541- 
SA, Brooklyn, NY 112236. 


FRESH Opportunity Seekers. OVER- 
Adhesive Labels. 
500:$25: 1000.$40: 5000:$175. Others. 
ADVON, Drawer B6, Shellev, ID 83274. 
Visa: MasterCard, AmEx 1-800-992-3566. 


BEST MOST PRODUCTIVE mailin 
lists available. For information write: SM 
Associates. 325 Second Avenue, Lock 
Haven, PA 17745. 


FRESH, HOT, RESPONSIVE NAME 
LISTS Of Mailorder BUYERS. Most Cate- 
forties. Computerized In ZIP CODE 
ORDER. Peel and Stick Labels. GUAR- 
ANTEED DELIVERABLE! For Brochure 
RUSH SASE To THE MAIL LISTS 
FACTORY, Dept. P5, 320 N. Plymouth 
Blvd.. Los Angeles, CA 90004 


FOREIGN NEWSPAPERS 


NEW! WORLDWIDE ENGLISH MAGA- 
ZINES. Sampler: 52.49. FREE BRO- 
CHURE. Multinewspapers, Box DE-30, 
Dana Point, CA 92629. 


FOR INVENTORS 


IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 
23229. 

NONPROFIT foundation helping inven- 
tors over 11 vears. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A Iowa, Colorado Springs, 
CO 80909 or Call 1-800-525-5885. 


HAVE YOUR INVENTION MADE OVER- 
SEAS. World Trade Associates, Box 789, 
Adelphia, MD 20783. 


$25.000-865.000 +. 


BEFORE you waste thousands, get The 
"SUCCESSFUL INVENTOR'S HAND 
GUIDE” Book. Step by Step instructions 
Send Check or M.O. for 58.95 to: D&E 
ENTERPRISES, PO. Box 1121, Longmont 
CO 80501. 

REGISTERED PATENT ATTORNEY wil. 
evaluate invention, prepare and prosecute 

atent application. Reasonable rates 
dwin Schindler, 1523 East 4 Street 
Brooklyn, New York 11230. 


INVENTORS! Can vou patent and profit 
from your idea? Call or write for vour free 
information package. Over a decade o 
service. AMERICAN INVENTORS COR. 
PORATION, 52 Broad Street, Dept. PS 
Westfield, Massachusetts, 01086. 1-800. 
338-5656. In Massachusetts or Canada call 
i413) 568-3753. 


LEARN how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. Kes 
sler Sales Corporation, C-7-FI, Fremont 
OH 49420. 


INVENTIONS WANTED 


INVENTIONS Developed Marketed 
Free Invention Certificates. MANUFAC. 
TURERS REPRESENTATIVE, Suite 3615. 
PS, Woolworth Building. New York, NY 
10007. 


INVENTORS! Coníused? Need help: 
Call AIM for free information kit. Toll free 
1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition a! 
national innovation exposition. Call free 1. 
800-528-6050. Canada, 1-800-528-6060 

X831. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 


NEW IDEA? American Patent in Wash: 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Frei 
Kit-—1-800-257-7 880. 

HONGKONG íactorv needs several new 
products for their overseas buyers. Senc 
product ideas for royalty evaluation. Car 
produce exclusively Hongkong Plastis 
Metal Products Company, Box 6962 
Kwuntong, Hongkong. 


INVENTORS: If vou have an inventio 
far sale or licenses, write for free bookle 
explaining how we can help vou. Kessle 
Sales Corp. C-7-IW, Freemont, OH 43420 

NATIONAL Muanufacturing/Marketin 
Company seeks new products, idea 
Industrial, automotive equipment. 1-80 
232-9847. 


SCIENCE & CHEMISTRY 


225 PAGES! 1984 Glassware—Chemi 
cal — Lab, Equipment — Experimen 
Most comprehensive catalog offered b 


anyone in this column. Established 197 
$3.00 REFUNDABLE. Aldrich Scientifi 
P.O. Box 675-PS70, Helotes, TX 78023. 


“EXPERIMENTERS” LABORATOR 
CHEMICALS —GLASSWARE. Catalog 
$1.00. HAGENOW LABORATORIES, 130 
Washington. MANITOWOC, WI 54220. 


CHEMICALS/LAB EQUIPMENT 
LOW Prices glassware, mantles scales 
microscopes, Catalogs. Chemical $3.04 
Equipment $4.00 both $5.00. CHEM-LAH 
13814 Inglewood, Hawthorne, CA 90250. 


FREE SCIENTIFIC CATALOG K..J.N 
Laboratories, Inc. presents its latest cata 
log containing scientific laboratory equip 
ment and supplies, including a comple 
line of specialty laboratory glassware 
Write today for your FREE catalog: R.J.M 
Laboratories, (1) PO. Box 899, Santee, C 
92071. 


ANATOMICAL CHARTS, MODELS 
SKELETONS, $1.00 Catalog. CHA 
7124 North Clark, Chicago, IL 60626. 


1987 CATALOG, 200 pages. Chemist 
Biology. Physical & Earth Science, Nature 
Dinosaurs and much more. Beginner t 
professional. $2.00. Merrell Scientifiy 
1665 Buffalo Rd., Rochester, NY 14624. 

HUMANS can detect magnetic field 
Instructions $5.00. Research and Develop 
ment, PO. Box 465, Parkersburg, WW 
26102. 


BODY BUILDING 


FITNESS CHARTS, Free Cataloj 
CHARTS, 7124 North Clark, Chicago, 
G0626. 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
raining Program. Free Information. 
tlobal, Box 191PS, Hanover, MA 02339. 


DETECTIVE SPECIAL. HI-TECH 
LECTRONICS, BOOKS, WEAPONS, 
IND MUCH MORE. WORLD'S BEST 


IUNTER, BOX 129522, 
ALEM, NC 2717. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
'atalog for instrument makers, repairers. 
mported tonewood, tools, varnishes, parts, 
ccessories, strings, cases. European 
astruments. Bows. Assemble yourself via- 
in and guitar kits. Catalog $1.00 includes 
W discount certificate. Dept, LJ. 4026 W. 
ielvedere Ave., Baltimore, MD 21215 


FREE music catalog - exciting teach 
ourself courses! Davidsons, 6727PS Met- 
ali Shawnee Mission, KS 66204. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
ishing/Promotions. Broadway Music, Box 
438- PS, Sarasota, FL 33578. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
aped Bible Cassettes. Details $2.00. Brid- 
es, Box 5460, Hollywood, FL 33083. 


INDEXES io POPULAR SCIENCE 
valable; full set of 13 for $13, postage 
aid. For 1984 only, send $1.75 to: POPU- 
AR SCIENCE INDEXES, Box 2017, 
aithum, NY 12111. 


READY REFERENCE. Preserve your 
opies of Popular Science for future refer- 
nee With handsome library. causes, Each 
turdy, durable case holds a vears issues. 
'overed in bright. red simulated leather 
vith the logo embossed in gold. $7.95 each, 
i for $21.95 or 6 for $39.95. Add $1 per unit 
milage & handling, USA only. PA resi- 
‘nis add 6% sales tax. Send check or 
)0ney order to Jesse. Jones Box Corp., 
Dept. PS, 499 East Erie Ave., Philadelphia, 


^ 191:34. 
PUBLISH Your Book! Join our success- 
r authors, All subjects invited. Publicity, 


vertising, beautiful books. Send for fact- 
Hed booklet and free manuscript report. 
arlton Press, Dept. PS, 11 West 32 Street, 
ew York 10001. 
TELECOMMUTING: Relic! for conges- 


on in Centri lized Areas $3.50, ‘leleCot, 
ix 51381. San Jose, CA 95151-5381. 


STAMP COLLECTING 


! FREE: Discount Stamp Catalogue, Shel- 
in, Box 547B. North Miami, FL 33161. 


FREE Surprise collection with approv- 
=. day. Box 2130. Petaluma, CA 94957. 


PENNY Stamp Approvals, Regardless 
atalog. C. Kloster, 4164 5Znd St, San 
hero, CA 92105. 


| SPECTACULAR! 300 Breathtaking 
Lamps from 35 Countries. Only $1.00 with 
itest b "i tins and sensational approvals, 
amps |. Dept. 5J6, Box 982F. Toronto. 
anadia MAY 2NH. 


FREE, U5. Mint Set. Approvals. Hilde- 
"und, Box 4567, Santa Clara, CA 95054. 


FREE US MINT CATALOGING 71.00. 
ith Approvals. Carlson, Rt. 2. Box 2R 
nnandale, MN 55:302. 


COINS & CURRENCY 


DOUBLOONS! Five Mardi Gras dou- 
oons $2.00. Free Pricelist. Worthy Coin. 
iX 44. Granby, MA OLOSS. 


OF INTEREST TO ALL. 


MESSIAH PROMISED LIFE TO THE 

FERCOMER. Send for your free copy 

"The Psychology of Purity & Chas- 
y" to: Schizophrenics International, 
O. Box 50456, Ft. Worth, TX 76105. 


WITCHCRAFT — HARNESS THE 
DACE. Understand the Old Relizion and 
e consensus reality, Gavin and Yvonne. 
x 15021 aJ New Bern, NC 28560. 


GIFTS FOR EVERY BUDGET - Handmade 


wood and country crafts. Catalog $2.00. 
J.W. Crafts, Dept. PS2, Box 153. Wellsville. 
NY 14895. 


REWARD vour dog. Home Bake Califor- 
nias preferred, all natural pet treat recipe. 


Dog's love em. Order now and receive free 


cookie cutter. Rush $6.50 + $1.50for sh to: 
Sunibelle. PO, Box 30483, Walnut Creek. 
CA 94598. 


Tipping Guide 
Never Be Embarrassed Or Wonder About 
Tipping Again! Complete Guide Including 


Tipping History Which Dates Back To The 
Eighteenth And Nineteenth Centuries. Send 
$1.25 Along With Self Addressed Stamped 
Envelope To: The Tipping Card Co., P.O. Box 
3095, St. Charles, MO 63302 


. Money Back Guaranteed _. 


PUMP WATER 
NO GAS/ELECTRICITY 
with Fleming Hydro-Ram 


Send $94.75 for Ram Pump 
$3.00 for Detailed Brochure 


RAM CO. Box 6985 
Amherst, VÀ 24521 
(804) 277-8511 


We l'or Kodak color print film when pro- 
cessing with color pro. Information send 
suse. Nova Enterprise, PO. Box 351441P5. 
Los Angeles, CA 90035, 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS—THOUSANDS! CATALOG $5.00 
(REFUNDABLE!): GWAG. Box 193. 
Brookfield, WI 53008-0193. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition] 
Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home exparimenters, 

eee Ty alectricians, cham ts, 

le in every walk of life, refer to Henley's 
daily. In this Y mine of a book, you too will 
find formulas and recipes for almost everything 
usad in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—learn new money-savings 
and exciting way of doing things. As indispan- 
sabia as a dictionary, Satisfaction guaranteed, 
900 pages hard cover-cloth binding. Only 

$16.95 plus $195' postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS 78 
Box 67, East Elmhurst, N.Y. Liste 


ETETEA | 
Li 1 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. [Discount Prices! — BOU-874-9028. 
WATERWISE, Box 415951, Center Hill. FI 
4254-0459, 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Llovds-PSC. Rockford, LH. 
61104. Call 1 800 323-1212 Toll Free. 


GIANT SAVINGS (Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway, 
Box 594515. Chicago. IL 60659. 


E 


HEARING AIDS 


^» PRICE CATALOG FREE! 


I SUPER $AVINGS! Newest. Finest. All 
ii pes. Buy poer A Savo vo Up to HALF! 


smen. Sold on HOME 


§ TRIAL. FREE veris dag Write 


§ MONEYSAVERS, 
Dept. PS10D 9530 Langdon Ave., 
ll Sepuiveda, Cal. 91343 


dealer markup. 
529.50 ppd. Horizon, Box 1422, Gracie Sta- 
tion, New York, NY 10028. 


ENJOY HEARING 


All in-the-ear Hearing Aid! Nothing 
over, under or behind the ear 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 


1-800-824-7888 
ask for Operator No. 372 


BETTER HEARING 
Box 569-69R Brookport, IL 62910 


HEARING AIDS REPAIRS. All makes 
and models, Huge savings Eliminate 
Fast Service All repairs 


WEARING APPAREL 


Boots! Send $5.00 


WATERPROOF vour 


lor ROSCOE'S LEATHER DRESSING. To: 
P.O. Box 981, Goshen, IN 46525, 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 


Mew patented revolutionary device. Free 
catalog. 


(Gardiner. 4729L N. Tth Ave, 
Phoenix. AZ 85013. 


Pay For Your Hobby! 


With White's NEW _ 
Professional Series 4, 4 Sd 
Metal Detectors Li rm 


Call Toll Free: 
1-800-547-6911 


WHITE'S ELECTRONICS 
Dept. PB-6 Sweet Home, OR 97386 


7 Locate from a LONG —=< - 
Pec B with Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 
| FREE INFORMATIVE BROCHURE 


= RESEARCH PRODUCTS 


| Box 270270-H TAMPA. FLORIDA 33688 


FIND GOLD COINS, VALUED up to 


$10,000 each, How and where, $3, Wilson, 
4415 Brookton. South Bend. IN 46614. 
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MODELS, SHIP, CARS, PLANES 


WORKING STEAM MODELS 
KITS or ASSEMBLED. 


Tractors, Locomotives, Lim- 
ousine, Roadster, Truck, 
Engines. Two Steam Books 
s $4.95 


total 58 Color pa 
(Refundable). Colored Cir- 
cular $1.00 Summer dis- 
counts 20%. 
DIAMOND ENTERPRISES 
Dept PSM, Box 537, Alexandria Bay, NY 13607 
Phone: (613)-475-1771 


MISCELLANEOUS _ 


‘COAT OF ARMS Free colour brochure, 
Liberty Sales. Box 172, Rockwood, Ont.. 
Can. NOB aKO. 


SUPER - SHEARS cuts through Steel 
wire, Sheet metal, Hardboard. Strapping, 
Plastic, Leather. $12.95 plus $1.00 p&h. 
Dickman Enterpri ises, 197 New Liberty, 
PO. Box 95, Jacksonville, AL 36265. 


GOOD EATING 


NoMMEHFF VEGETARIAN COOK- 


BOOK. No MEAT MILK EGGS HONEY 
FISH or FOWL. Over 100 recipes. reasons, 
exercises, rubdown instructions, hydro- 
therapy. $15 to: Humane Engineering. P.O. 
Box 593314, Orlando. FL 32859. 


GREAT GRANDMAS mouth-watering 
chicken pot pie. Guarded recipe $3.00. 
Helen Albertson, Bx 535 Rt. 706, Sickler- 
ville. NJ 08081. 


BETTER HEALTH 


FINGERNAIL FUNGUS? I[nexpensive 


natural cure. Guaranteed. 310.00. HMC, 
Box 150-P Milltown, NJ 085850. 


Lila™ TONGUE CLEANER 


THE inei DENTISTAY TOOL 


* Prevents dental 
plaque. Cuts 
dentist's bilis. 


© Freshens breath 
natural way. 


* Time proven tool. 
Used 2000 years 


i ® Lifetime stainless 
ic steel. 
© Year-round 
Nea JW. 7 | gift item 
THE REAL TRUTH ABOUT BAD BREATH AND CAVITIES: 
Your tongue traps food particles. They decompose 
to cause bad breath. They combine with saliva and 
bacteria to form plaque—a major cause of cavities. 
The LILA Tongue Cleaner is a simple age-old device 
that takes plaque off your tongue, so it stays off your 
leeth and does it safely, quickly and with remarkable 
ease. Even occasional use will gratify you. Used in 
ancient Rome and now very common in the Orient 
where doctors and dentists prefer a tongue cleaner 
| to tongue brushing and America is just catching up. 
cae guarantee. 

LILA NEVREKAR, Ci 1 for $6.95 
[] 2 for $9.95 


hawnee, Oklahoma 74801 


FI Beat Heart-Arrack 


Í | CONQUERED HEART ATTACK. Get Power- 
J| ful information. PROOF of healing of Blocked Jj 
i Arteries .. 


Chest & Arm Pain... Weak i 


Heart . . . Poor Circulation . . Rapid Aging, 


J and other symptoms. Painless relief plan. i 
g Yelping others. SEND NO MONEY—only i 


name & address to: Survival-46, Box 3256, 
Austin, Texas 78764. 
E E NM NM NM NM BM NM BM NM | 


SPORTING GOODS 


For Camouflage or Black 
models add $3.00 each gun. 
Range 1- or 2-pi -P 
| in Feet "take-downz" 
ft.»0020' $ E 
3% ft. 110' 
41% ft. 229° 
5 ft. 300' 


gt. 550° 24.95 

Add $1.95 postage 

‘EACH paid gun. 
SILENT, PÜWWERFUL,ACCUR A: 
mints, pests! Target, plinking, 
rer a gives ipid powe H Pie roy ed 


 K $25 00. 


$5.90), 22451095, 60524. 30. Bonus Buy ETT uns get 600 d: 
darts "EE Isume- 


pois xri infol cc Ty case 


vun! Buy 5, same+ 134 ens o 7th gun! EIER same 


30-da iv money ba ck guar. Lifetime ' breakage 5 guar. 


;;NEWSFT. 


P TIOD darts: free 2 ve 
+1 600+ free Bth gun! 
-Dev service, cash, check, MO 


"4IN 1" TAKE-DOWN BLOWGUN; z 


T Survival- E RI eM | 


tuai P 


hullet impact! Kills 5 gan 12, DEST 
thrining sport! Astound friends! Ci pressed 
wood! NOT A TOY! h Ug ed alumin Li 


diquivers MN tst 


gi 
- XT S 


USA Made Wi a ir 


VISA, M.C., AM.X. (€.0.D. 35269 Fe ) 24-HRS. 1-800-22: 
Be irat rd A ad euge World, Inc. Box 25183-P Salt Lake Gi UT 84125 | 
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Product Information 


Booklets, catalogs, and f 


1001 Boating Bayliner Marine Corp.'s new 
catalog displays the firm's complete line for 
1986. Sporty runabout packages to world- 
class luxury motor yachts are featured, all with 
the high quality, standard equipment, and 
value that Bayliner provides. Free 


1002 Hunting Equipment A new full-color 
catalog from Browning lists the company's 
complete line of sporting arms, gun accesso- 
ries, gun safes, archery equipment, gun cases, 
clothing, boots, and knives. Free 


1003 Graphics Calculator Casio's new 
catalog introduces its FX-7O00G, the world's 
first business and scientific calculator with 
agraphics display. The unit instantly draws 
graphs that represent formulas or data. It also 
has 192 functions, a 422-step memory, 
and mathematics capabilities. Free 


1004 Optics A pictorial catalog from 
Celestron International lists the firm's com- 
plete line of telescopes, spotting scopes, bin- 
oculars, and accessories. It also contains 
purchasing and user tips. $3 


1005 Insulated Glass Color literature from 
Crestline shows the company’s full line of 
wood windows and patio doors made with 
iPLUS4 high-performance insulated glass. The 
insulation reduces energy cost, minimizes con- 
densation damage, improves comfort level, 
and resists fading. Free 


1006 Speed Boats A full-color 32-page 
1986 catalog from Donzi Marine lists its in- 
ternationally known line of high-performance 
18- to 33-foot fiberglass speed boats. $5 


1007 Hard-to-Find Products Edmund Sci- 
entific’s new 60-page catalog contains more 
than 1,200 hard-to-find products such as 
magnifiers, optics, telescopes, microscopes, 
motors, health and fitness items, and more. 
Free 


1008 Picture Accessories This full-color 
catalog from Exposures is designed to get your 
favorite photos out of drawers and shoe boxes. 
The literature lists a selection of antique 
frames, unique photo albums, designer pic- 
ture organizers, slide-viewing equipment, and 
more. $1 


1009 Solar Heating A solar planning kit 
from Hanson Energy describes how its TA-3 
space-heating system brings you the free 
warmth of the sun, saving you money on your 
heating bills. $1 


1010 Oil Coolers This brochure from Hay- 
den is entitled “Oil Cooling: Who Needs It?" 
It tells how increased oil temperature affects 
the life of your car's transmission and engine, 
and how Hayden oil coolers can increase their 
life expectancy. Free 


1011 Timepieces The full-color 1986 cat- 
alog from Innovative Time includes a special 
fall supplement and features a wide range of 
fashion and sport timepieces, including tem- 
perature watches, world-time calculators, 
calorie-counting pedometer stopwatches, and 
custom-designed and inscribed watches tai- 
lored for you or your company. Free 


1012 Home Heating A four-color 10-page 
brochure from Kent Heating describes its full 
line of award-winning wood stoves and fire- 
place inserts. The literature includes complete 
specifications, installation clearance require- 
ments, operating tips, technical data, and 
general information on heating your home with 
wood. Free 


1013 Residential Locksets This full-color 
brochure from Kwikset, America's largest- 
selling residential lockset maker, describes the 
company's unique designs and architectural 
lockset styles for the home. Doorknobs, lev- 
ers, entrance handle sets, and deadlocks are 
shown. 354 


1014 Overload Control A color brochure 
from Load Toter Mfg. Co. explains its patented 
pickup-truck overload control. The company 
says the system increases payload capacity 
100 percent and acts as an anti-sway and 
stabilizer bar, eliminating fishtailing and bot- 
toming out. The controller comes into play 
only when the truck is loaded; it installs in 
30 minutes and is guaranteed for life. 25g 


1015 Guide to Boat Buying This booklet 
of boat-buying tips for beginners includes in- 
formation on the types of boats available, how 
to shop for the right boat, and how to finance 
a purchase. Free 


1016 Leisure Boats Godfrey Marine's two 
color catalogs feature its line of cruising, fish- 
ing, and water-skiing boats, including 19 low- 
cost inboard and outboard designs. Free 


1017 Outdoor Power Equipment Shin- 
daiwa's illustrated catalog describes the Jap- 
anese manufacturer's full line of professional- 
quality chain saws, grass trimmers, brush 
cutters, blowers, hedge trimmers, water 
pumps, cutoff saws, and generators. Free 


1018 Outboards Suzuki Outboards’ two 
full-color catalogs describe its 1987 out- 
boards, from the 2-hp model to the 200-hp 
V6, with True Oil Injection and Power Trim 
standard on many models. The Suzuki 150 
Super Six is the only V6 with production dual 
plug heads. Free 


1019 Quality Cigars Get better cigars at 
better prices, Literature from Thompson Cigar 
Co. lists more than 100 different custom- 
made, factory-fresh cigars, which come di- 
rectly from Tampa, Fla., the nation’s fine-cigar 
capital. Free 


1020 Electronic Keyboards A three-page 
brochure from Yamaha lists 10 portable elec- 
tronic keyboards, with a description and pic- 
ture of each. Free 


olders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


.] 1001 |i 1005 L] 1009 $1 | 1013 35€ [] 1017 
.] 1002 |1 1006 $5 [1 1010 .] 1014 25¢ i] 1018 
.] 1003 [] 1007 CL] 1011 | 1015 L] 1019 
.] 1004 $3 |] 1008 $1 |] 1012 | 1016 .] 1020 
Name (please print) — 

Address . . City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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THIS COUPON EXPIRES DECEMBER 31, 1986 


| AM ENCLOSING 


$ 1 111 . for priced items 

$ . 1.00 € for handling 

$ |. ^ TOTAL REMITTANCE 
Zip 
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MICHELIN INTRODUCES 
THE TIRE THAT LETS YOUR 
ICKUP VAN AND 4X4 RIDE 
LIKE ACAR AND WORK 
LIKE ATRUCK. 
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Big loads aren't a big deal ee L s 
tor the XCH4 radial. It gives you The XCH4 is proof that a 
the carrying capacity of light truck tire can work hard for you 
a light truck tire. without being hard on you. 
With the comtort of a Michelin 
passenger tire. 


XCH4 is designed to wear 
slowly, and just as 
important, evenly. Which prevents 
premature wearout. 

And gives you the kind of mileage 
Michelin is famous for. 


the 


—— | The crisp handling and 
a "~ precise response you expect from 


' ws a Michelin. Now your 
Bad weather is good weather EE ^ vehicle can achieve all the 
for a Michelin. Ypg "S driving excitement and fun 
The XCHA all-season radial's BA eH Mme, A it was designed for. 
special tread design | | 4 % 


and compounds provide excellent 
traction and performance 
in rain and snow. 
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I! mg. "tar", 0.8 mg. nicotine 
av. per cigarette by FTC method. d 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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